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PREFACE. 






read 



It may perhaps appear somewhat rash to add another to 
the many text books on Arithmetic already in use. It is 
believed, however, that the present work will be found to 
contain some features sufficiently distinctive and valuable 
to warrant its appearance, 

The chief aim of the work is to place prominently before 
the student the fact that the principle of ' cause and effect ' 
is as applicable to Arithmetic as to other sciences, and that 
by working on this plan he may obtain his results in about 
half the lime required by other methods. In each division 

the subject this is shown by a typical example worked 
It in full, followed by ample exercises, with examination- 
papers' at regular intervals. Complex examples of fractions 
and decimals are introduced later, so that the pupil may 
reach as early as possible the more interesting part of his 

■k, the arithmetic of ordinary life. The so-called ' inverse 

s ' are learnt at the same time as the ' direct rules,' and 
tbus the difficulties of proportion wholly disappear. 

Tables and rules are placed at the beginning of the 
volume, and will be found useful for reference. 
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PBEFAOE. 



One thousand examples, carefully selected from papers 
set by the Universities, Civil Service and Army Examina- 
tion Boards, and other Educational bodies, have been 
placed at the end of the volume. 

The Answers are published in a separate form. 

In order to insure accuracy I have tested most of the 
results with my pupils; but, of course, in a work of this 
kind, consisting of more than 7,000 examples, some errors 
must still remain. I should, therefore, be truly grateful to 
anyone who will kindly inform me or the publisher of such 
imperfection when detected. 

FREDERICK SPARKS. 



Tux College, Plymouth : 
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I. NOTATION TABLE. 


■ I. XI. 




la. XII. 


40. XL. 


13. XIII. 






60. ,x. 


IS. XV. 


70. .XX. 




80, ,xxx. 


17. xvn. 




18. XVIII. 


100. C. 


■9. XIX. 


K». CC. 


M. XX. 


300. ccc. 



700, DCC. 

800. DCCC. 

900. CM. 

.000. MorCIo. 



The finl colmnn Ei»es Ihe Anbic 
ihe second, the Raman nutneraU (still u 
inscriptions), consists of seven letters, vii. I, one ; V, five ; X, ten ; 
L, fift; ; C, one hundred ; D (originally lo), five hundred ; and M 
(origiiully Cl3), one ihousuiii Othcc numbers ve expressed by ■ 
combination of Ihe above cymbots, viz. ; — (I) When a symbol isToIlowed 
by one of equal or less vrIuc, the whole expression indicaled is the lum 
of the values of ttie symbols, Ihos : III stands for 3 ; VII for 7 ; 
LXXXV for 8s ; CCCXXXIII for 333. {2) When a symbol is pre- 
ceded by one of leas value it indicates that the latter is 10 be subtracted 
from the former, Ihus : IV stands for 4 ; XLfor40; XCIX orlCfor 99; 
CM for 900. (3) Every 3 annexed to Iq increases its value tenfold, 
thus : 133 is S.ooo ! Ip33 is 50,000 : and so on. (4) Every C prefixed 
and 3 annexed to Cl3 increases the value tenfold, thus : CCIop is 
10,000; CCCl33~) ii 100,000; and so on. (5) A horitontal line 
placed over a symbol increases its value a thousandfold, thus : T is 
Jooo ; C is 100,000 ; D is 500,000 ; and so on. Therefore cither 
M.DCCCLXXXIV, or CI3.I3CCCLXXXIIII. orlDCCCLXXXIV 
lepretenti 1884. 

a. NUMERATION TABLE. 



Thousands 4.3*'\ 

Teniof Thousands 54.3^' [ 

Hundredt of Thonmndi 6S4>3>l ' 

Hilliont 7,654,331 , 

' Tens of MilUuna 87,654,311 f 

■■ ■ UofMilUona... 987,654,331! 
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4. SQUARES CUBES SQUARE AND CUBE ROOTS 
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S MONEY TABLE. 

All coinage of money for general circulnlion i 
Government Office in London, called The Mini, rrom mat place 
itsue the gold coinage Qf soveidgni and half-«}vereigDS ; Ihe silver 
cotnage of crowns, hair-crowns, florins, killings, sixpences, four- 
peilrts, and threepences, and the copper coinage of pence, half-pence, 
and forthingi. Tbe standard for gold coin U 33 carats of fine guld 
and s carats of copper melted logclher. From a pound Troy uf ilandaid 
gold, there are coined 46IJ sovereigns, or ^46 141. bd. The slandaid 
for silver is 11 oi. z dwls. (or ^) of fine silver, and 18 dwts. (or A) 
of alloy, which is no* coined into 66j., instead of 6jj. ( ' 



lalf-pence, or 96 farthings. Their respective 



4 threepences -i sbilling. 

3 fowrpcneea 1 1 shilling. 

3 siipences = i shilling. 

2 shillings ~1 Borin. 

3 shillioEs and , , ,, 
sixpence l-'llwlf-crown. 



■ bftbings - I halfpenny, 

slKlf^cnee -itKnny. 

H pence -i shilliitg. 

a* pence ^ t florin, 

30 pence - 1 ha!f-ciown. 

«0 pence -1 crown. 

[Set ilw pice So.] 

Cold. Svmbou. 

serowns-..-. ,..-1 half-soTcrcien,| / i, d. are tbe symbols tor 

3 half-sovereigns • I sovereign. pounds, jhillitigs, and pence, and 

aoibillingl -I sovereign. are abbreviations of the Latin 

I vrotdi,iiira,sgliiiiii,aadiiimiriiii. 

The Bank of England also issues 
mhich are of the respeclive values of ^vi foundi I 
fmnJi. These are al any lime exchangeable for gold by the law of 
tbe cannlty. Another kind of paper morwy is issued by the Post 
Office, called Pailal Ordtrs, of the respective values of one shilling lo 
Menty (hillings, which are at any time exchangeable for coin, bat sub- 
ject 10 a small deduction if not cashed within limited periods. Copper 
ctnnage is not fl legal tender for more than (irf., nii silver co'nage for 
mote than 401, j bank notes arc a legal lender for any amount n&m /S- 
Postal Orders are not legal lender. Gold coinage is the standard 
<if this country. 
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Other English Coins (imT now in common us$). 

A half-guinea =■ lOr. 6d, 
A guinea ,.,^£i is. 



A noble -6;. &/. 

An angel ... a lar. I- Gold. 

A mark ^ly,^ 



} 



Acarolus ...«jfi Sx. 
A jacobus ...»jfi 5x. 
A moidore ... "£1 fs. 



Gold. 



Dbcimal Coinage suggested in Parliamentary Report, 1853* 

(The mil bo*24 penny). 

10 mils ■■ I cent (2*4 pence). 

10 cents B I florin (24 pence). 

10 florins « i pound (240 pence). 

6. TROY WEIGHT. 

4 grains igrs.) » i carat 

6 carats, or 24 grs ■■ I pennyweight {dwt,) 

20 pennyweights » i ounce (as.) 

12 ounces ...^ I pound (id,) 

25 pounds ■■ I quarter (^.) 

100 pounds m I hundredweight (rutf.) 

20 hundredweights « I ton of gold or silver. 

Gold, silver, jeweb, amber, precious stones, electuaries, and all 
liquids are weighed by this weight, which b also used for determining 
specific gravities and in philosophical researches. 

Variations. — Diamonds and pearls are weighed by the carat, 
which contains 4 ^rs,, but 5 diamond ^rs, are only = to 4 Ttoy grs. 
150 diamond carats * the oz, Troy, ,*, a carat of diamonds or pearls « 3 J 
grs. Troy. In gold the carat is the 24th part of the pound, or 10 dwts, 
(4 grs, B I carat), .*. the carat grain is - 2^ dwts, or 60 grs, , and the carat 
M 240 grs. This measurement is used solely for the purpose of deter- 
mining the fineness of gold, the whole weight being supposed to be 
dividra into 24 equal parts (carats). If the gold be pure, it is said to be 
24 carats fine ; if 22 parts be pure and 2 alloy, it is said to be 22 carats 
fine. Jewellers* gold is 18 carats fine. 

The proportion of a pound Troy to a pound Avoirdupois is as 14 
to 17, the former containing 5,760 grains, and the latter 7,000. 

7. APOTHECARIES' MEASURES. 



Weight. 

20 grains {gr,) -> i scruple (3) 

3 scruples ai dracnm (3) 

8 drachms *i ounce (3) 

12 ounces a i pound (lb,) 



Fluid Measure. 

60 minims (nt )... « I drachm {fZ) 
8 drachms « i ounce (/J) 

20 ounces » i pint {0) 

8 pints a I gallon (geUl.) 



The grain, ounce, and pound are the same as in Troy weight ^ n 
fiict, the only difference in the two measures of weight is in the 3 ub 
divisions of the pound. Apothecaries compound their medicines by 
these weights, but buy and sell by Avoirdupois. 
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1601 



14 pounds , 

38 poondi ~l quiulcr (fr.) 

4 quarteiE .. . ^ I hundred (cait, 
20 bundled = 1 ton {f.) 



L AVOIRDUPOIS WEIGHT. 



t pound {/i.) 



It fish.......... 



SlbE. 



I 



I firkin of buHer - 56 lbs. 

I pack of wool = Z40 lbs, 

I sack of Rour = iSo lbs. 

I fodder of lead - 19^ cwt. 

By Avoirdupois weight, which derives its nnme from mm'rs (goodi 
01 cbaltels) and /vt'i/r (wcighl), ire weighed all the larger and cosisei 
■orts of goods. An Act of Patliamcnt passed in 1S78 decloies thai 
• aU articles sold by we^ht shall be by Avoirdupois weight, except gold, 
silver, platuiuTD, diaraoada, and other precious metals or stones ^ 
diugs when sold by retail ; and that such excepted articles and 
others may be sold by Troy weight,' 

9. COAL WEIGHT. 






I sack of Ita lbs, 

I Urge sack of 314 lbs. 

20 cwl., or 10 luge nek*... 

53=*i 



30 keels, or 424 tons.. 

By Act of Parliament pasi 
iold by weight inslcad of m 



.. ~l Newcastle chaldro 
.. - I barge 01 keel 
.. — t shipload. 



HAY AND STRAW WEIGHT. 




31 lbs. = J load of new hay. 
,. 64 .. -I ., straw. 

1. yd. of new hay weighs 6 stone, 
oldish „ S „ 



llsf H considered as new for three months, and is called old on the 
1st of September. To Hud the weight of hay contained in a stack, 
multiply the length by its breadth, and the result by lis height, all 
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XX. CATTLE WEIGHT. 

To calculate the weight of cattle, measure round the animal close 
behind the shoulder, then along the back from the fore part of the 
shoulder-blade to the bone at the tail. Multiply the square of the girth 
by five times the length, both expressed in feet. Divide the product by 
21, and the result is the weight of the four quarters in stones of 14 lbs. 
In very fat cattle the weight is about a twentieth more than ascer- 
tained in this manner, while very lean ones weigh about a twentieth 
less. The quarters are little more than half the weight of the animal 
while living. The skin weighs about the eighteenth, and the tallow 
about the twelth of the whole. 



3 barleycorns = I inch {in. ) 

I2inches -ifoot(//.) 

3 feet = I yard {yd.) 

5^ yards « I pole (/<».) 

4 po. , or loolinks « i chain {cA. ) 
40 po., or lochains ^ i furlong(/i^r.) 

8 furlongs = 1 mile {m.) 

3 miles = I league {Ua,) 

60 geographical m. - 1 degree] (ci^r^. ) 

69^ miles ai degree. 

^^ J /circumf. of 

360 degrees - | ^^^^ 



X2. MEASURES OF LENGTH. 

12 lines B I indu 

3 inches . . . = i palm. 

4 mches = i hand (for 

measuring the height of horses). 

9 inches »i span. 

18 ,, =s I cubit. 

2^ feet ■> I military pace. 

5 >» = I itinerary pace. 

2 yards = 1 fathom {JiA). 

120 fathoms, or 

24 yds -I cable's length. 

6076 feet »» I knot. 

365,172 feet, or 69*1613 miles <= i d^jee of the equator. 

364,565 feet, or ^gx^S miles » i degree of the meridian, or 60 knots 

The old Scotch and Irish miles are ij^ and i^^ English. 

Among mechanics the inch is usually divided into eighths, but in 
scientific aUculations it is generally divided into decimals, or otherwise 
the foot is decunally divided. 

X3. CLOTH MEASURE. 

2^ inches bi nail. 

4 nails, or 9 inches ai quarter. 

3 quarters » I Flemish ell. 

4 qnarters, or 36 inches siyard. 

5 quarters, or 45 inches s i English ell. 

6 Quarters »! French ell. 

37*06 indies ai Scotch ell. 

X4. MEASURES OF SURFACE.- SQUARE OR 

LAND MEASURES. 

144 inches {s^, in.) « i square foot {sq.ft.) 

9 feet , = 1 square yard {sq. yd,) 

30J yards = 1 rod or pole (j^. /V^.) 

16 poles = 1 chain {sq. ch,) 



VARIOUS TABLES. „ 

40 poles — I rood (™.) 

4 "»ds - 1 acre (a.) 

G40 seres ~ t square mile {sf. m.) 

100 acres = 1 hideofland, 

A square of floonng >• 100 square feet 

A rod of brickwork — 37a J square feet. 

(The work is supposed to be 14 inches thick, or rather more Ihaa a 

brick and a half.) 

8 hides were formerly a knight's fee, and 40 hides a boron's fee. 

15. MEASURES OF SOLIDITY. 



40culjtc feet of rough timber = i load. 

50 „ Equated or hewn limber - 1 load. 

42 ,, timber = ■ ton of shipping. 



4£ilU ... 

SgallotB: 
4pecki..., 



tfi. DRY MEASURE. 






8 bushels, or X coombs = I quartet. 

4 quarters -1 chaldron. 

5 quartets = 1 load. 

I loads, or 80 bushels = I last. 

II barrels ^ l lastofmeal. 



17. WINE AND SPIRIT MEASURE. 

4 gills = Xp\M(ft.) 

2 pints -^ t quart [ft.) 

4 quarts -t pi]lon^gal.) 

10 galloHB = I .inker {ani.) 

IS gallons -^1 runlet (run.) 

■ Jtj grallons. ^hall a h^shead 

4a Eallmu -1 tierce (/«.) 

63 gitUons -I hogihead (AiJ.) 

't^ ^lloru ~i puncheon (fiUM.) 

a '%ogiheads, or ll6 gallons- I pipe or butt. 
8 Mtave, or 4 quarter-casks • 1 pipe 01 butL 

2 pipes, or 252 gallons = I tun. 

Some branches of Itaile reckon 36 gallons := I tierce, S4 Ballons 
= 1 hogihead, 108 gallons or a hogsheads-^ i butt or pipe. This, how- 
ever, cauws no inconvenience, as nil the la^er quantities, such as hogs- 
head*, pundicona, &c, arc gauged and charged according to the actual 
conlenti. The wine and spirit Iraite being an international commerce. 



xvi VARIOUS TABIiES. 

there are a number of miscellaneoas measures in use for the larger 
^uantitieSy of which the principle are : — 



^o fiallons 


,.,.., s» I aum of horlc. Moselle, and other 


46 

55 to 60 
60 


" 


German wines. 
= 1 hoeshead of clareti 




= 1 ,, biandv. 




B I double aum of hock, &c 


92 

93 
90 to 100 

100 




as I pine of Madeira or Cape. 




= I ,, Marsala or Bronti. 




= I Dimcheon of rum. 




» I pipe of Teneriffe. 


;^ 




,,,.-- = I butt of Tent, Mal^i^a, or Mountain. 




......■■I aa sherrv. 


"5 

"7 
no to 120 




= 1 pipe of port or Masden. 




a I ,, Lisbon or Bucellas. 




a I puncheon of brandy. 


no to 130 




= 1 „ Scotch whisky. 



18. ALE AND BEER MEASURE. 



2 pints = 1 quart. 

4 quarts » i gallon. 

^ gallons "■ I nrkin ifr.) 

2 firkins ■>! kilderkin {ki/,) 



2 kilderkins, or 36 gals. ■■ I barrel 
i^ barrel, or 54 gids. » i hogshd. 

3 barrels, or 108 gals. » i butt. 
2 butts, or ai6 gals. ...si tun. 



Note i. — In London the gill is usually called a * quartern,' and in the 
north of England the gill is termed a ' noggin,* and a half-pint a * gUl.* 

Note 2. — To reduce cubic inches to busheb, multiply by 5 and 
^vide by 11091 ; if to gallons, multiply by 40 and divide by 1109X. 

STANDARDS 

Are carefully constructed measures or weights of acknowledged 
authority, by which others are tested and adjusted, till recently 
in the custody of the clerk of the House of Commons, but by Act of 
Parliament passed in 1866 transferred to the custody of the Board of 
Trade. The imperial standard yard is the unit wherefrom all other 
measures, lineal, superficial, or solid, are computed and ascertained. 
The imperial standard Troy pound, containing 5760 grains (and 7000 
such grains to the pound Avoirdupois) is the unit wherefrom all other 
weights are computed and ascertained. The imperial standard gallon, 
containing 10 pounds Avoirdupois weight of distilled water weighed 
in air at a temperature of 62® Fahrenheit's thermometer with the baro- 
meter being at 30 inches, which fills 277*274 cubic inches, is the unit 
wherefrom all other measures of capacity are computed and ascertained. 

Weight of Distilled Water under the above conditions. 

A cubic inch a252*458 grains. 

A cubic foot B 62*3206 lbs. Avoirdupois. 

1*73298 cubic inch «! oz. 

277*274 {i.e. an imperial gallon) « 10 lbs. Avoirdupois. 
The diameter of a cylinder containing a gallon at one inch in depth 
is 1878933 inches. 




I 



19. MEASURES OF TIME. 

6oseconda(j.)-l mmule (m.) ,13 lunir moniha I clay,, „ 

24 hours - 1 (lay {d.) or 365 days I *^'' 

7 days - I week {w.) 366 days = 1 leap year. 

4 weelcB =ilunHrmoEth(jB/4.)| loo yeiia = i century. 

QUARTERLY TERMS. 

Ladv Day, March 15. 1 Michaelmas, September 39. 

MicsuuMSR, June 14. | Chrii^tmas, Det^mber 35, 

In Scotland. 

Candlemas, February 2. I Lammas, August i. 

Whitsuntide, May 15. | Martinmas, November 11. 

A Solar Dav is the duration of a complete rotation of the earth 
round its axis with respect lo the bud — that is, the time which elapses 
between two successive transits of the sun across the meridian of any 
place. Although the motion of the earth's rotation in space is uniform, 
this interval is subject to fluctuations from the niovement of the earth 
in its orbit, which is elliptical, the velocity of which is subject lo a 
gradual acceleiAtion and retardation. Clocks ate therefore adjusted 10 
■D average or MEAN Soi-AK DaV. 

For islronomicat purposes the day is reckoned to commence at 
noon, and is counted iDroughout the Iwenty-foui hours, but in all other 
matters (he day commences at midnight, and is divided into two equal 
portions, (3lled moramg or ante-meridian (A.M.), and evening or post- 
meiidiui (P.M.). 

A Solar Year is deicnuined by a revolution or the earth in its 
orbit round the sun from the vernal equinox to the vernal equinox again, 
and has been found by ailronomers to be 365'a42lg mean solar days, 
or 365 days 5 hours 48 m. 47^ sec Therefore the year, which contains 
365 tia^ is about Jlh of a day less than the solar year. This difference 
would in the course of lime be very considerable and cause great con- 
hsion, especially in agricultural nutters, where it is necessary that the 
course of^the seasons, which depend upon the situation of the sun, 
shall be correctly indicated. In order to adjust this differeoce, Julius 
Cesar, guided 1^ his astronomer Sosigencs, enacted that every fourth 
year should consist of 366 days, called Leap or Bissextile year, the 
additional day being intercalated in the month of February, which is 
then made 19 days. The intercalary day is placed in the ecclesiastical 
calendar between the I4lh and 35th ; in the civil calendar between the 
aStband March ist. This correction is called the yuSiau correciiim. 
The length of a mean Julian year is therefore 365! or 365-15 days, 
which was afterwards found to be in excess of the actual mean solar 
year before mentioned, containing only 365-24118 days, and it was ascer- 
tained that the veriuil equinox, which at the Council of Nice in the 
year 335 was supposed to correspond to the list of March, had in 1582 
retrograded 10 ibe lllh. To get rid of this accumulated error, and so 
restore Ihe equinox to its supposed former place. Pope Gregory caused 
ten days to be omitted in the year 1583, by calling Ihe 51b of October 
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the 15th; and, as the error according to Alovsius Lilius amounted to 
about 3 days in 400 years, it was ordered that the intercalations on 
centenary years should henceforth be omitted, excepting those which 
are multiples of 40a Consequently 1877, 1878, 1879, 1S81, 1882, 
1883, 1800, 1900; 2100, 2200 are ordinary years, and 1880, 1884, 1888, 
1600, 2000, 2400, 2800 are bissextile years. 

Eveiy period of 400 years now contains 97 bissextile years and 
303 ordinary years, together 146,097 days, and therefore, taking the 
400th part of this number, an average or mean Gregorian year is 
365*24250 days, which is only '00032 day in excess, and amounts to 
a day in 3125 years. The Julian error, '00778 day in excess, amounts 
to a day in 129 years. 

This important adjustment, usually called the Gregorian Calendar, 
or New Style, has since been adopted in almost all Christian countries. 
It came into force in England on the 2nd of September 1752, when the 
error amounted to eleven days. The Julian Calendar formerly in use 
is called the Old Style, and is still adhered to in Russia. 

The year is divided into 12 calendar months, whose lengths may 
easily be remembered by the following lines : — 



Thirty days hath Septemher, 
April, June, and November ; 
Februsury hath twenty-eight alone, 
And all the rest have thirty-one, 

Except in leap year, at which time 
February's day% are twentynine. 



(30) 
(30X3S90) 

(a8) 

(31x7=2x7) 

"s^S (an ordinary year). 

X 

366 (a leap year). 



20. ANGULAR MEASURES. 



6q seconds (") 
60 minutes 



I minute (') 
I degree (**) 



90 degrees « i right angle. 
4 right angles, or 360^ « i circle. 



2Z. COMMERCIAL NUMBERS. 



12 articles 

13 ditto 
12 dozen 
20 articles 

5 score 

6 score 
80 deals 



■■I dozen. 
B I long dozen. 
bI gross. 
= I score. 

e I common hundred. 
B I great hundred. 
■> I quarter. 
4 quarters » I hundred. 
90 words in Chancery, 80 ditto 
law s I folio. 



24 sheets ■■ i quire of paper. 

24 sheets « i do. outsides. 

25 ditto B I printer's do. 
20 quires *» I ream. 

21^ ditto B I printer's do. 
2 reams » i btmdle. 
10 ditto B I bale. 
5 doz. skins of parchment B I roll, 
n Exchequer, or 72 in common 



SIZES OF BOOKS. 

Folio books are the largest ; of which 4 pages or 2 leaves 



Quarto, or 4to 8 

Octavo, or 8vo 16 

Duodecimo, or i2mo 24 

Sededmo, or i6mo 32 

Octodecimo, or i8mo 36 

Quatuorvicesimo, or24mo 48 

Dttotrigesimoy or 32mo. 64 



it 



or 4 
or 8 
or 12 
or 16 
or 18 
or 24 
or 32 



>» 

l» 
>» 
if 
ii 



sheet 



it 
ti 
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VABIOnS TABUIS. luc 

23. PRACTICE TABLES. 
The rule of Practice is so called from llie gieal facility it afford* in 
calculation, and from its jieneial use among merchants and tradesmen. 
It is a short and concise method of computing the value of commodities 
bj taking iliquot parts. An aliqoot part of a number is such a part as, 
bang taken a certain number of times, will produce the number 
•exoctljr ; thus. 61. Sd. is the third, or aliquot port of a pound ; yl. is 
the fourth, or aliquot port of a shilling ; and so on, as i' 
the annexed tables. 

ALIQUOT PARTS. 

Oe A FOUND. 



O" one-half. 
S^one-lbird. 
o >^ one-fburth. 
o- one-fifth. 



8 = one-twelfth. 
4 = one. fifteenth. 



e-oi: 



3 = one-fourth. 
3 '•one-sixth, 
l^'one -eighth. 
I -one -twelfth. 






1] ' one-sixteenth. 
} = one- twenty-fourth. 
t »« one-fort y-eighlh. 



U-r:: 



|:;:r: 



IbL 



le-cighth. I j-one-siileenth. 

1 o— one-fourth. 8 = one-fourleentb. i-one-lwenly-tighlh. 

■O 16 - one-seventh. | | 

OF A QUARTER. 

I 14 lbs. -one-half j 4 lbs. ^one-seventh. I 2 lbs. - one- four leenth. 
7 ,, -one'fourth. | 3J „ -one-eighth. | Ij „ - one-sixleeath. 
Of A POt;ND WEIGHT. 
8 or. -one-half. | 2 oi. - one-eighlh. 
4 ,1 = one-quarter. ] i „ — one-siilcenth. 
fiac-onelMlf'poiuid. | 4, &c,astn the parts of a shilling. 
FOR ALIQUOT PARTS OF 
Long Meomre see page 186 I Troy Weight seepngeiSg 

Cloth „ 187 Apothecaries' Weight „ 190 

Square , „ iSS Wine & Spirit Mca- 

Cubk „ 1S8 I sure 191 

i- 
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24. TABLE OF £1 AT COMPOUND INTEREST. 



Yean 


3 per cenL 


3 per cent 


4 percent. 


5 percent. 


6 per cent. 


I 


I -020000 


1*030000 


1-040000 


1-050000 


1*060000 


2 


1*040400 


1-060900 


I-08160O 


1*102500 


I -123600 


3 


I -061208 


I -092727 


1*124864 


1*157625 


1*191016 


4 


1-082432 
I-IO4081 


1-125509 


I 'I69859 


1*215506 


1*262477 


5 


I -159274 


I -216653 


I -276282 


I *338226 


6 


1*126162 


I -194052 


1-265319 


1*340096 


1*418519 


7 


1*148686 


I -229874 


I -315932 


I -407100 


1-503630 


8 


1*171659 


I -266770 


I -368569 


1-477455 
I -551328 

1-628895 


1*593848 


9 


1*195093 
1*218994 


1-304773 


I -423312 


1*689479 


10 


1-343916 


1-480244 


1*790848 


II 


1*243374 


1-384234 


I -539454 


I -710339 


1-898299 


12 


1*268242 


I -425761 
1*468534 


I -601032 


1-795856 


2*012196 


13 


1*293607 


I -665074 


1*885649 


2*123928 


14 


1-319479 


I -5 1 2590 


I -731676 


I 979932 


2*260904 


15 


I -345868 


I -557967 
I -8061 1 1 


1-800944 


2-078928 


2*396558 


20 


I -485947 


2-191123 


2-653298 
3-386355 


3-207135 


25 


1-640606 


2-093778 


2-665836 


4-291871 


30 


1*811362 


2*427262 


3*243398 


4-321942 


5-743491 


35 


1999890 


2-813862 


3-946089 


5-516015 


7686087 


40 


2-208040 


3-262038 


4 '80 102 1 


7-039989 


10*285718 



25. TABLE OF PRESENT VALUE OF £1. 



Years 


3 percent. 


3 per cent. 


4 per cent 


5 percent 


6 per cent. 


I 


-980392 


-970874 


-961538 


-952381 


-943396 


2 


-961169 


-942596 


-924556 


-907029 


-889996 


3 


-942322 


*9i5i42 


•888996 


•863838 


•839619 


4 


-923845 


•888487 


-854804 


-822702 


-792094 


5 


•905731 


•862609 


-821927 


•783526 


-747258 


6 


•887971 


•837484 


-790315 


-746215 


-704961 


7 


-870560 


•813092 


-759918 


-710681 


•665057 


8 


-853490 


•789409 


-730690 


•676839 


-627412 


9 


-836755 


•766417 


-702587 


-644609 


-591898 


10 


-820348 


-744094 


-675564 


•613913 


-558395 
-526788 


II 


•804263 


•722421 


•649581 


-584679 


12 


-788493 


•701380 


-624597 


-556837 


-496969 


13 


-773033 


•680951 


-600574 


•530321 


•468839 


14 


-757875 


•661118 


•577475 


•505068 


•442301 


15 


-743015 


•641862 


-555265 


•481017 


•417265 


20 


•672971 


•553676 


-456387 


-376889 


•3I1805 


25 


•609531 


•477606 


-375 "7 


-295303 


-232999 


30 


•552071 


-411987 


-308319 


•231377 


-I74I*) 


35 


•500028 


-355383 


'^53415 
•2^289 


•18129O 


•I3OIO5 


40 


452890 


•306557 


•142046 


•097222 




(1) If the name is given wilh the aumbet, the number is said lo be 
I -tnuTcli ; if the number Ktane is given, it is ssid lo be abslrael. 

{9) This oign ( + ) is called P!ui, and means that the quODtUies 
etween which it stands are to be added liwether. These quimtiiies 
re caUeil the AdJfinii, snd the u 

(3) Thii sign ( — )is called MiHvs,v\A means that the quanlily 
followinc it is to be sabtracted oi taken away from the quantity before 
it. The quanlily from which we subtract is called the Afinueiui, the 
4]uaalily to be sublracled is called the SHbtraAind, and the renuindei 
is called the Digcrmct. 

(*) This sign ( x J is called Afulliplud by, and means that the 
nwnbet of Ibines before it is to be repiatid as many times as there are 
tuits in the number following it. The number of things to be repealed 
is called the Multiplicand, the number of units is called Ac MullipUfr, 
and the result is called the ProdiKt. The Mulliplier and Muliiphcond 
arc also called Factari of the Product. 



{6) If one number can be divided by another number wilhsul re- 
maiiuUr, the divisor is called a Miasurt of the dividend, and the 
dlvideod a Muliipli of the divisor, 

(T) A number which has no measures but itself and unity is called 

tnmi NumbiT ; olhei numbers are called Compesiti Numbirt. 
(8) Dirisibilily of Qumbera :— 
(I) A number is a multiple of 3, if lis lost digit is even. 
(I) „ ,, „ 3, if ihc sum of its digits is a 

moltiple of 3, 
(3) A number is a multiple of 4, if the a last digits is a 
multiple of 4. 



i DEFINITION'S, BULES, AND FOBMTTIi^. 

(4) A number is a multiple of 5, if the last digit is 5 or a 

(5) ,, „ ,9 6, if it is a multiple of both 
2 and 3. 

(6) A number is a multiple of 8, if its last 3 digits is a mul- 

tiple of 8. 

(7) A number is a multiple of 9, if the sum of its digits is a 

multiple of 9. 

(8) A number is a multiple of 10, if its last digit is o. 

(9) ,, ,, „ II if the sum of its digits 
added up alternately, beginning at the units place, is & 
multiple of 1 1. 

(9) To find the factors of a composite number, or to resolve a 
number into its prime factors, apply the above tests, and divide the 
number by that fJEictor as many times as possible, until the final quotient 
is a prime number : the prime factors required will be these several 
fectors and the last quotient. (27) 

(10) A number which is a measure of each of two or more 
numbers is called their common measure, and the greatest of these is 
called their prealest common measure, or AMest common fmctor^ which 
are indicated by the letters G.C.M. or H.C.F. 

(11) To find the H.CF. of 2 numbers : — (L) Resolve both numbers 
into their prime factors, and the product -of all the prime £Eu:tors which 
they have in common is the H.CF. required ; or (iu) Divide the 
greater of the 2 numbers by the less, the divisor by the remainder, and 
repeat the process until the remainder is zero : the last divisor is the 
KLC.F. (31) 

(18) To find the H.CF. of more than 2 numbers : Subtract the 
2 largest numbers, the 2 smallest numbers, and find the H.CF. of the 
2 remainders. If one of the numbers be odd, and their H.CF. even, 
divide it by 2, and the quotient will give the answer. (32) 

(18) A common multiple of 2 or more numbers is a number which 
contains each of them exactly ; or a number of which each of them is 
a factor. The Uctst common multiple, written L.CM., of 2 or more 
numbers is the least number which contains each of them as factors. 

(14) To find the L.C.M. of several numbers : set down the different 
numbers in order, omitting any that are factors of others ; divide by 
the lowest factor common to 2 or more of them, placing the quotient or 
the number not divisible by the factor immediately underneath the 
original number ; repeat the process with the numbers thus obtained 
until a line of numbers prime to one another is arrived at ; then the 
continued product of the divisors and the numbers in this line will be the 
L.CM. required. (35) 

(15) To find the L.C.M. of two large numbers : find their H.CF., 
divide one of the numbers by it, and multiply this quotient by the. 
other. 



DEFINITIONS, KULES, AND FORMULA, iiiil 
a portion of a whole or unit, aod eoasLils of two 
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(17) If the numenktor and denominalor of a fraction be multiplied 
or divided by the same nmnber, the value of tbe fraction is not 
altered. (37J 

(IS) A ftaclion is in its lowest terms when the numerator and de- 
nominalor are prime to each other. 

(10) To reduce a fraction to its lowest ternu divide its terttu by 
their H.C.F. 

(BO) To compare fractions, reduce them to a common numerator or 
denominalor. 

(SI) Fractions less than unily are called simple or proper fractions ; 
fractions grcalei than unity are called improper fractions; quantities 
conwsting of integers and fractions arc called mixtd numieri. {43) 
Fractions connected by the sign 'of are called compound fraeltBos, 

{471 

(22) To reduce a mined number to an improper faction : multiply 
the integer or whole number hy the denominator, and add in the 
numerator for the nnmerator of the fraction, retaining for the de- 
nominator the original denominator. 

(23) To reduce an improper fraction to a mixed number : divide the 
numerator by the denominalor, setting down the quotient as the whole 
number, the remainder as the numerator of the fractional part of the 
mixed number, the denomiiutor being the denominator of the original 
fraction. (44) 

(24) To add fractions : cypress each fraction as equivalent ftac- 
lions, with their lowest common denominator ; add the new numerators 
together, place their sum over the common denominator, and reduce if 
neceasaty to a miied number. (45) 

[2fi) To mbtract a fraction from a greater fraction : express each 
fraction as equivalent fractions with their lowest common denominator, 
tubtiact the new numerators, and place tbe difference over the common 
detumunatof. (46) 

(28) To multiply fractions ; arrange them with the sign (x) be- 
tween them; reduce mixed numbers, if any, to improper fractions; 
remove factors common to numerator and denominator ; the numerator 
and denominator of tbe required fraction is the product of the several 
nurqeralors and of the several denominators respectively. (47) 

(ST) To divide fractions : invert the divisor imd proceed as in mul> 
liplication. 

(21) To simplify a complex fractional expression : write down, one 
nndet the other in separate lines, tlic different fractions ; reduce each 
to itt simplest form ; then write thier results as they occur in the ex- 
Hfion, separated by the necessary (ignt. 



zziv DEFINITIONS, BTTIjES, AND FORMTTL^. 

(88) A fraction of which the denominator is some power of lo is 
called a dicimal fraction, or amply a decimal, 

(80) The anUr of a decimal is determined by the number of digits 
after the point 

(81) To add decimals together : arrange them under one another so 
that the ' points * form a vertical line, and then proceed as in ordinary 
addition. 

(88) To subtract one decimal from another : arrange them so that 
the points are under one another, and then proceed as in ordinary sub- 
traction. 

(38) To multiply decimals together : multiply the factors together, 
disregarding the point, and make the number of decimal places in the 
product equivalent to the sum of those in the factors. 

(84) To divide one decimal by another : make the divisor a whole 
number, then the first figure of the quotient will be of the same order 
as is the first figure of the first remainder. (68) 

(86) To reduce a vulgar fraction to a decimal : divide the numerator 
by die denominator, the number of decimal places in the result being 
the same as that of cyphers employed to complete the operation. 

(86) Recurring^ circulating^ or repeating decimals are decimals in 
which the digits are repeated. A pure circulator is one in which 
there are no figures except the recurring period. A mixed circulator is 
one in which ^ere are other figures besides the recurring period. (73) 

(87) A vulgar fraction reduced to its lowest terms will produce a 
circulating decimal if its denominator contains any prime factor other 
than 2 or 5 ; and the number of circulating figures must be less than 
the number expressed by the denominator. 

(88) To reduce a pure circulator to a vulgar fraction : place all the 
digits of the period in the numerator, and as many nines as there are 
recurring figures in the denominator, and reduce to lowest terms. (76) 

(89) To reduce a mixed circulator to a vulgar fraction : place in the 
numerator the difference between the number formed by the figures up 
to the end of the first period and the number formed by those that precede 
the first period ; and in the denominator place 9 as many times as there 
are figures in the period, affixing as many cyphers as there are figures 
between the decimal point and the first period. (77) 

(40) To add or subtract circulating decimals : find the L.C.M. of 
the numbers of recurring figures in each of the different decimals ; then, 
after making the decimals of the same order, carry on all the decimals 
frurther as many places as the number represented by the L.C.M., and 
proceed as usual (79) 

(41) In multiplication and division of recurring decimals, reduce 
the decimals to vulgar fractions, and express the prc^uct or quotient as 
a decunal. (81) 
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with the G.C.M. of the n 

denomiiutlor the L.C.M. of the denoniiDalois. (S7) 

(48) To find the L. C. M. of vulgni fractions, reduce Ihem to a common 
denominalor : then Ihe L.C.M. required will be Ihc fraction, with itic 
L.C.M. of Ihe numeraloTS as its numeiatoi, antl tbE common de- 
nominator as its denominatoi. (B7) 

(44) To find Ihc G.C.M. or L.C.M. of dedmals : make [lie order 
of the dedmat'i Ihe same; End the G.C.M. or L.C.M. of lliese 

' numbers, ilisregarding Ihe decimal pnints; and mark off from [he 
nsult as many places as this order consists of. (SS) 

(45) When a number is multiplied by itself the pioduct is called the 
tquare or the second power of that number. 

(4B) To find the least factor which will make a number a perfecl 
tquare: resolve the number into its elemenlary factors, and introduce 
bclors which will ensure each elementary factor being repeated an even 
□nmbei of times. 

[4T) The square root of 3 number is that number which multiplied 
bj ittclf produces Ihe given number. (91) 

(it) To find the square root of a. numl)er:— (i) Resolve it, when 
possible, into the elementaiy factors, and the square root required will 
be Ihe continued product of these factors repeated half as maoy times 
as thi^ are in Ihe square number. 

(ii) Mark off the number into periods by putting a dot on every 
altemale digit, beginning at the units place. Find the highest square 
number in the first period on Ihe left; the conesponding root will be the 
first figure □( the answer. Subtract the square number from the first 
period, and annex to ihe remainder Ihe two figures of the next period. 
Double the root already found, and prefix it as a divisor lo Ihe number 
last mentioned. Place the quotient both as the second figure of the 
root and also as an additional figure in the divisor. Multiply the 
divisor so completed by this last figure, subtract, and to the remainder 
annex ihc Iwo figures of the neit period ; and continue the process 
until all the periods in the dividend have been brought down. The 
quoticnl will be the square root required. (94) 

(48) To find the square root of a terminating decimal : proceed as 
•hove, and mark off in the root half the number uf decimal places as in 
lh« square. 

(SOJ To find the square root of a non -terminating dedmal : unless 
alhcTwiie directed, moke the order of the decimal 10; proceed as 
Above; then (he square root wUI have 5 places of decimals, j more 
jdaccs may be obtained by cutting off, one by one, the figures in the 
divisor and proceeding by division. (97) 

(fil) To find the square tootof a fraction:— (i) Find the square root 
of the numerator and of ihe denominalor ; (ii) Express the fraction ai 
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a decimal, and use the last two rules ; or, (iii) Multiply the numerator 
and denominator by some factor which will make the denominator a 
square number, and then apply (i). (loo) 

(58) To find the square root of a circulating decimal : use rule 50; 
or reduce to a vulgar fraction, and use rule 51. 

(58) When a number is multiplied by itself twice, the continued 
product is called the cube of the number. 

(54) To find by what fisurtor a number must be multiplied to become 
a perfect cube : resolve it into its elementary fiau:tors, and introduce 
factors which will ensure each elementary factor occurring 3, 6, or 9 
times, &c. 

(55) The cude root of a number is that number which multiplied 
twice by itself realises the given number. 

(56) To find the cube root of a number : resolve it, when possible, 
into its elementary factors, and the cube root required will be the 
continued product of these factors repeated one-thira as many times as 
they are in the cube number. (105) 

(57) Other rules for extracting the cube root may be found in 
§§ 109, III, 112. 

(58) If we take one quantity, say one pound, as our unit, its sub- 
multiples, shillings, pence, and farthings, are called its denominations, 

(59) If a quantity is expressed in one denomination it is called a 
simpU quantity. 

(80) If a quantity is expressed in several denominations it is called 
a compound quantity. 

(81) Reduction is the process by which we express (i) a simple or 
a compound quantity in terms of its lower denomination, or (ii) a 
simple quantity in terms of its higher denomination : (i) is called 
descending, and (ii) ascending reduction. 

(88) To express a number of a higher denomination in units of a 
lower denomination, multiply the number of the highest denomination 
in the proposed quantity by the number of units of the next lower de- 
nomination contained in one unit of the highest, and to the product add 
the number of that lower denomination, if there be any in the proposed 
quantity ; repeat this process for each succeeding denomination till the 
required one is arrived at 

(88) To express a number of inferior denomination in units of a 
higher denomination :— Divide the given number by the number of 
nmts which connect that denomination with the next higher, and the 
remainder, if any, will be the number of surplus units of the lower 
denomination. Carry on this process till the denomination required is 
arrived at. 

(64) Each of the above two rules is the converse of the other ; the 
accuracy of any result obtained by either of them may be tested by 
working the result back again by the other rule. 
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lower denomina- 
coQtBJacd in ihe 



I 



(SB) To reduce n frafUon of one denaminalionlo 
tion, Bnd conversely : — Mulliply oi divide (he ni 
IractioD by the Dumbec of limes the larger uoil 
imaller. (148) 

(66) To reduce a fiaction of one denominatiQii lo a compound 
quantily of lower denominations, and its converse : — Proceed by com- 
pound division ; ur reduce both quuolities to tbe lowest tlecominntionr 
and place one over the other. 

(671 To multiply a compound quantity by a proper fraction :^ 
Multiply it by the oumeratoi: of the fraction, and then divide the pro- 
duct by the denominator. 

(68) To multiply a quantity by a mixed number : — Multiply separ- 
ately by the integer and by the Action, and add the results together. 

(69) To divide a quantity by a fraction :— Multiply by the de- 
nominalor, and divide the product by the numerator. 

(TO) To divide a quantity by a niLxod number :^ Reduce tile mixed 
number to a fraction, multiply by the denominator, and divide the 
product by the numerator. 

(71) The question 'Reduce 13/. 4^. to the fraction of^I.,' may 
«1m Appear in the form :— 

(i.) If ly. 41/. is (he dividend, £1, the divisor, what is the 

□□□tieni ? 
(ii) If £1. is the unit : what is the measure of ly. 41/. ? 
(Hi) What tnoion of^i. U ijj. 4J. ? 
(Iv) Express 131. 41/. as the fraction of /l. 
(T) What part of j£t. is tjr, 41/. ? 
(»i) What IS the ratio of ijr. ^. to£t, ? 

N.B,— (i) The unit, or ihe juaatify la it iiviiUd, or that come* 
imediately after Ihe words ' fraction of,' is the dtnQmittator, and Ibe 
quantityn'/H'J vow AoTf is Ihe HHMim/of in all these cases. (l) The 
conci^te quantities may be reduced to their highest or lowest de- 
nomioalions. 

(78) To express a do^mal of a higher denomination in units of a 
lower denomination ;— Multiply the decimal by the number of units of 
Ihe next lower denomination contained in one uoii of Ihe highest ; 
similarly, reduce the decimal period of this product to the next lower 
denomination. Repeat the process till there is no decimal period, or 
the lowest denomination has been reached, (155) 

(71) To reduce a compound quantity to a decimal of a higher dc- 
aomination :— Take the number of units iir the lowest denomination : 
eiprci* this as a fraction, and then as a decimal of the next highest 
denoinination ; lo this decimal prefix the number of tmits of this de< 
Domination in the given quantity. Continue the process till the highest 
denomination required is arrived at. (156) 

(74) To multiply a compound quantity by a decimal :— Reduce 
the compound quantity lo its highest or lowest denominations, ihea 
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miiltiply and, if necessary, express the product as a compound quan- 
tity. (156) 

(71) To reduce one concrete quantity to the decimal of another 
concrete quantity : — Express both quantities in terms of the highest or 
lowest denomination mentioned, and proceed as in division of decimals, 
making the quantity that comes immediately after the words * decimal 
of ' the divisor. (157) 

(76) To decimalise money : — ^The figure in the first decimal place 
will indicate the number of florins ; for an odd shilUnj^, add 5 in the 
second place ; for 6d, over, add 25 in the second and third places ; and 
for IX. od. over, 75 in the second and third places. Any number of 
farthings is the same number of thousandths of ;^i. + ^ of ^ of that 
number of thousandths. 

(77) Reconversion into money : — (i) The first decimal place gives 
florins, (ii) A 5 (if any) in the second place gives ix. (iii) The re- 
maining figures in the second and third places give each |J of a far- 
thing ; count them as farthings, rejecting i if they exceea 24. The 
remaining figures of the decimal yield less than a farthing, and may be 
disr^arded. 

(78) To find the cost of tons cwts. qrs. lbs. at per ton : — Call the 
cwts. shillings, every quarter 3^/., every 7 lbs. }</. ; decimalise and 
multiply. (163) 

(70) To find the cost of cwts. qrs. lbs. at per cwt r^Call i cwt 
jfi., I qr. 5x., 7 lbs. ix. 3</. ; decimalise and multiply. 

(80) To find the cost of lbs. oz. dwts. at per lb. :— Call i lb. £1,, 
I oz. IX. S^., I dwt id. ; decimalise and multiply. 

(81) To find the cost of ozs. dwts. grs. at per oz. : — Call i oz. £1,^ 
I dwt IX., I qr. }</. ; decimalise and multiply. 

(82) To find the cost of gals. qts. pts. and gills at per gallon : — Call 
each qt 5x., each pt. 2x. 6//., and eadi gill 7^. 

(88) To find the cost of qrs. bus. pks. at per quarter : — Call each 
bus. 2x. 6d.y and each pk. 7^. 

(84) Practice is another way of multiplication, and is Simple or 
Compound, according as the quantity whose value is required is simple 
or compound. 

(85) An aliquot part of any quantity is any measure of that 
quantity. 

(86) Ratio is the relation which two quantities of the sanu kind 
bear to one another with respect to magnitude : of these two quan- 
tities (or terms) the first is called the antecedent and the second is called 
the consequent, 

(87) We have the following sets of interchangeable terms : — 

Numerator Denominator Fraction 

Dividend Divisor Quotient 

Antecedent Consequent Ratio 
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(88) A ratio of greater iniquality is thai in which the antecedent is 
gicaler than the consequent, and is thererore an impropei fraction. 

A »tio of tas intqualily is that in which the antecedent is less than 
the consequent, aod is a ptopec fraction. 

A ratio of (quality U that in which the antecedeot eqaals the con- 

(89) Ratios i 
by which Ihey ai 

(80) When two ratios are equal, ihe four terms are said to be in 
Pr^ertion. The first and fourth are called eitnnta ; the second and 
Ihinl are called the nitani. 

(91) Three numbers are in Continued PmporfioH when Ihe ratio of 
the first lo Ihe second efjnals the ratio of the second to the third. 

The second number is called a Mian Proportional between the first 
•nd the third. 

(95) All questions usually given under Ihe head of Rule of Three 
or Double Rule of Three can be solved by the Rule of Cause and 
Eflect, which is Ibis :— first effect : first caute : : second eSecI : second 

The word ' eflecl ' usually meaning work done, food or somelhing 
consumed, money spent. (i86) 

(98) Caie mast be taken before the proportion is slated that all 
corresponding expressions ate redaced lo the same denomination, 

(JH) When money is lent m business, the borrower is charged a 
certain sum for the use of it ; this is called Jatiresl. The sum lent is 
called ihe Principal, and the sum returnable is called the Ameunt, 
which equals the Prjjicipal -t- the Interest. 
I (M) ir P~ptincipal, n - lime, r -= rale pet cent., I-interest, and 

' A-amount: (i) P » « - r- loo . I ; (ii) P{ioo-. «*■)- 100- A. 
Three of these quantities are always given to find the fourth. 

(96) The Primtt iVorlh of a sum of money due some time hence, is 
thai Principal which, placed out at Interest for the given time at the 
given tale per cenL, would amount lo the given sum, 

(87) The DiiieurU on a sutn of money is the difference betwecti the 
sum and its Present Worth. 

(H) If P^lhe sum of money, I = the interest on it, D = lhe dis. 
coont on i(. 



P«r 



1 



; P(I-D) = ID:1-D = 



P»v 



ioo(.o 



+ «r) 



(99) I is called in business transaclions ' Bnnlter's discount,' and is 
alwafs grealer than D, the ' true discount ; ' hence Ihe banket has an 
advantage : the distinction between ihem is, that the Inttreit is cal- 
cnlated on Ihe Amount, while ihe Diieannt a calculated on the Present 
Wordi of the Amount. 
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(100) A H3 of exchange is a written instrument in which one person 
orders another to pay him a sum of money on a certain date. (202) 

(101) K promissory note is a written instrument in which a person 
promises to pay another a sum of money at a specified time. 

(lOS) A bill of exchange or promissory note always runs 3 days 
beyond the time specified, called days of grace, 

(108) In Compound Interest the interest is not drawn, but is added 
from time to time» as it becomes due, to the principal, and the 
amount forms a new principal for the next period ; and the difference 
between die final amount and the original principal is called the Com- 
pound Interest. 

(104) If P»the principal, r a rate per cent, »atime, A « amount, 
then P(i*or)« b A : any diree of these being given the fourth can be 
obtained. 

(105) To find the Compound Interest: find the amount of jf i. for 
one year at Uie given rate per cent. ; multiply this by itself as many times 
as there are years ; then the product of the decimal part of this result and 
the principal will be the Interest required. 

(106) To find the Compound Interest when the time is a mixed 
number of years : find the mterest for the integral number of years ; 
then for one year more, find the firactional value of the difference be- 
tween the two results, and add it to the former one. 

(107) Given the rate per cent, of a given quantity, to find the value 
of it : multiply the quantity by the rate per cent., and divide by loa 
(211) 

(108) To find how much p«r cent, one quantity is of another : 
multiply the part by 100, and divide by the whole quantity. 

(109) Given the percentage on a quantity, to find the rate per ent : 
multiply the percentage by 100, and divide by the quantity. 

« 

(110) The percentage and rate being given, to find the quantity : 
multiply the percentage by 100, and divide by the rate per cent. 

(111) In profit and loss, the ist buying price : ist selling price : : 
2nd buying price : 2nd selling price. 

(112) The Stocks or Public Funds are the State Debts, arising firom 
money borrowed from individuals, on the guarantee of a certain fixed 
rate of interest for every ;^ioo. This interest is called a dividend, 

(118) The price of £\oo, stock varies from time to time ; when it 
is exactly ;f loa it is said to be at par; if below ;f 100., at a discount; 
and if above ;^ioa, at a. premium, 

(114) Stock money is the amount on which the interest is paid ; 
sterling value is the market value per cent If the principal is in the 
funds it is stock money ; \£ it is not in the fiinds it is sterling money. 



DEFINITIONS, RtTLEB, AND FORMDIi^. 

(IIS) The vuioui^ kinds of questions ihut aiise in Hocks are ; 

(i) Find the value of ^P in the r per cents, at f. 



(iii) How much is lost by buying ^ slock at /, and selling 
at/1,? 



|iv) Find the income obtained fiom iEi« 



(v) Find the income obtained from ^P in the r per cents, at/) 



PxP-, ' 
of interest is obtained on money ii 



(!x) I iovest >fF in the r, per cents, at /„ and when they ate 
at /, I sell out and invest tlie money in the r, per 
cent*, at /, 1 find the allcration in my income. 
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(117) If A room is A feet high, / feet long, ^ feet broad, and w the 
.width of the carpet in feet, and /'^ the price per 3rard, and P the whole 
cost in pounds, 

(i) Area of floor a/ X ^. 

(ii) Qnantity of carpet required for the floor a-iL. 

w 

(ffi) p tlilL-. 

z&x 3 X 12 X 20 

(118) If w be the width of the paper required for the walls, / the 
price in pence per jrard, and P the whole cost of paper in pounds, 

(i) Area of the walls ■> 2 A{I+ 6), 
(ii) Length of paper required ■* — ^ L 

12 X 20 X 3Z& 

N.B. — Before applying these formulae be sure that all the dimen- 
sions are expressed in feet. 

(119) The volume of the above room bV«^x/x^. 

(180) To find when the faster of two moving points will overtake 
the slower one : divide the distance they are apart by the difference of 
their velocities. 

(121) To find when two points moving in opposite directions will 
meet : divide the distance between them by the sum of their velo- 
cities. 

(182) Applying these remarks to the Clock Problem : 

(i) Find the time between 3 and 4 when the hands of a 
watch are together. 

The start is 15 minutes, the difference of their velocities is 
1 1, .*. ^ or i^ is the distance past 3 the hour-hand will 
move. .'• the time is 16^ mmutes past 3. Generally 
to find the number of minutes past the hour when the 
hands are together, add the start to the quotient of the 
start by II. 

(ii) To find the number of minutes past the hour when the 

hands are at right angles, let N be the result (i) of 

, adding to, (ii) of subtracting from, the start 15 minutes, 

N 
then the time will be N + — minutes past the hour» 

II ' 

(Two answers.) 




I 



Tlie slandord rale of exchinee, depending on!y on tht intrinsic 
viJue of the coinage of iwo coumries, is called Ibe par of cichsnge. 

Tbe actual rate of exchange ftt any time, depending both on tbe 
intrinsic value of the coinage and on the state of trade tjelween the [wo 
countries Bt that lime, is called the ceurte of exchange, 

ArMtratiim of exchange is the delennination of the rate of ex- 
change between places by knowing their rates with inlermediale 

(IH) The AUiHc System ol weight! and measures is now in use in 
many countries in Europe. The basts of all measurement is the inttn, 
tbe len-miUionth part of the distance from (he North Pole lo the 
Equator, or equivalent to about 39'37 inches in English measure. In 
the fonnation of the multiples and submuUiples the decimal system is 
fallowed ; the Greek prefixes lo any unit denoting the multiplet, and 
the Latin prefixes the submultiples. Then the metre being the unit of 

Ita multiples are- 






;, denoting 



(lit) The units of Metric Measure si 



i 
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(3) Solidity — the stire « i cubic metre. 

(4) Capacity — the litre » the cube of the tenth part of 

a metre. 

(5) ^tig^ — the gramme «- the weight of distilled water 

which fills the cube of the hundredth part of a metre. 

(6) Money — the franc — a coin weighing 5 grammes, 9 

parts silver, i part copper. 

(126) The following are rough approximates in English measures : — 

The kilogramme is about 2\ lb. avoirdupois. 
The litre „ if pints. 

The kilometre ,, 5 furlongs. 

The hectare „ 7\ acres. 



25 francs 



91 



(187) The following table contains the weights and measures chiefly 
nsed| with their Engli^ equivalents : — 



I yard 

I foot 

I inch . 

I mile 

I grain troy 

I pound avoird 

I ton . 

I acre 

I gallon 

I metre . 

I metre 

I metre . 

I kilometre . 

I gramme 

I kilogramme 

I hectare 

I litre . 



'91438347 metre. 

•30479449 metre. 

•02539954 metre. 
1*6093149072 kilometre. 

*o6479895 gramme. 

•4535926525 kilogramme. 
1*0160475416 tonne. 

•40467 1 1 hectare. 
4*54102 litres. 
I -09363307 yard. 
3*2808992 feet 
39*3707904 inches. 

*62i383 mile. 
15*43234874 grains. 
2*2046212511)5. avoird. 
2*47114 acres. 

*2202i5 gallon. 



(128) To turn yards into metres 



»> 
11 
>> 
t> 

ft 
If 
>i 






miles 
sq.yds. 
acres 
gallons 
bushels ,, 
lbs.av. ,, 
grains ,, 
lbs. av. 
cwts. 
tons 






kilometres . 

centiares 

hectares 

litres . 

hectolitres . 

lbs. troy 

grammes 

kilogrammes 

quintals 

tonnes 



Multiply by, or 

. *9 143862 I 

. 1*609315 

. '83612 I 

. '404671 2 

. 4*54345 

• '363476 2 

. 1*2152) 

'06479895 15 
•45359265 2 
'508023765 I 

I -01604753 



Divide by 
•09363 
'6213824 
'196 

•471143 

*220097 

•75I2II 

82185714 
•4323487 

•2046212 
*9684ii8 
•9842059 



I 
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(1S9) For ocdinaiy purpoacs francs are vatiied aL 35 jict £, 

To find in one operation the price in English money :— 





Multiply by or 
de per metre b ftanei -03625 


Divide by 


Per yard, given p 


Z7-5862 


.. B). yard , 


sq. metre „ -033 'S 


30-1649 


.. acre 


hectare „ -016044 


61-3275 


,, cmllan , 


Hire „ -1763735 


5-66335 


., bushel 


heciolilie ,, «I44II3 


69-3897 


„ lb. avoird. „ 


kilolitre „ -01798432 


55*038536 
49-646298 




quintal „ -MO 142488 


„ ton 


tonne ,, -040282976 


24-823149 


(130) The following notes on the reduction of iifocti 


n to a decimal 


wiU be found useful. 




Ltl ^be 


fmction in in loweit leims, and lei it he ledueed 



to a dedtnal. 

( 1 ) The character of the decimal will depend ■. 

(2) If ;. = 2- or s- or 3- - S-, " will temiinai. 



(5) If* is prim, 



), -r wilt give a pure ciiculalor with a 



number of 6sutM in the period, which number ii in- 
variable, and depends solely on i. 

(6) If ^ is a prime, this number is a measure of ^- 1. 

(7) lft-2'fi, 5" XI-, ot2'ys-xi.<-beir«prin)e to 10, ihe 
decimiil will be a mixed circulator, having in the first 
and second cases h. and in the third h or m (whichever 
is greater) nun-recurring figures, followed by ih* 
number or recurring Agues proper to f. 

(8) tf * is prime to 10, and compounded of aV^nwr primes, 
the number of recurring fignrcs in the period is Ibe 
L.C.M. of the number proper lo these several primes. 

Le sides are 

B ligure bounded by Ihiee straight lines. 

-sided ligure whose opposite side* are 

(1S4) A dicle is a figure bounded by one line called the circum- 
ference, which is everywhere equally distant from a point within il 
called Ihe centre. 

(lit) The diameter of ■ circle is a line passing through the centre 



'.>L-- 'r 
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and meeting the drcamference both wajrs. The half of a diameter is 
a radios. 

(186) A sector is a part of a circle bomided by an arc and two radii. 

(1S7) A cylinder is a long circular body of uniform diameter, having 
equal parallel circular ends, and may be formed by the revolution of a 
rectangle on one of its sides which remains fixed, and is called the 
axis of the cylinder. 

(188) A cone is a round pjrramid with a circular base. 

(189) A parallelopiped is a solid having six rectangular sides, 
eveiy opposite pair of which are equal and pandlel. 

(140) A cube is a solid having six equal sides at right angles to 
each other. 

(141) The circumference of a circle equals the diameter multiplied 
by 3-1416. 

(142) The radius of a circle equals the circumference multiplied by 
•159155. 

(148) The radius of a circle equals the square root of the area mul- 
tiplied by '56419. 

(144) The side of an inscribed equilateral triangle equals the dia- 
meter of the circle multiplied by *86. 

(145) The side of an inscribed square equals the diameter of the 
circle multiplied by 7071. 

(146) The side of an inscribed square equals the circumference of 
the circle multiplied by '225. 

(147) The circumference of a circle multiplied by '282 equals one 
side of a square of the same area. 

(148) The side of a square equals the diameter of a circle of the 
same area multiplied by '8862. 

(148) The solidity of a sphere equals its surfiure multiplied by one- 
sixth its diameter. 

(100) The surface of a sphere equals the square of the diameter 
multiplied by 3*1416. 

(Ill) The solidity of a sphete equals the cube of the diameter 
multiplied by '5236. 

(168) The diameter of a sphere equals the cube root of its solidity 
multiplied by i '2407. 

(158) The side of an inscribed cube equals the radius multiplied by 
I 1547. 

(154) The solidity of a cone or pyramid equals the area of its base 
multiplied by one-third of its altitude. 




of numbers. 
applied to anything which c 



> be 



3. A unil is one, or an inJividual thing of the quantity con- 
sidered : all other numbers are found from it by addiiioa 

ft. Numbers are either abitratt or concrete, according as the 
unit involved is not or is applied to some particular objecL 

S. All numbers are expressed by ihe following ten cha- 
racters, either singly or in combination, o, i, 2, 3, 4, 5, 6, 7, 8, 9 : 
read— nought, lero or cypher, one, two, three, four, five, six, 
seven, eight, nine. These characters are also called symbols, 
significant figures, digits. 

C NofatioH is the art of expressing any given number by 
these figures. Numeration, the art of reading them when so 
expressed. 
L 7. The following signs are also made use of in Arithmetic: — 
H -t (plus) denotes the operation of addition. 
H — (minus) denotes the operation of subtraction. 
\ X (into) denotes the operation of multiplication. 

~- (by) shows that the number preceding it is to be divided 
by the one which follows it. 

- (equal) that the numbers between which it stands are equal 
to each other. 

■ - because. ,', = therefore. 

II. NUMERATION. 

1. The numbers expressed by 10, 11, 12, ij, 14, 15, 16, 17, 

written ten, eleven, twelve, thirteen, fourteen, fifteen, 

ighieen, nineteen- In [7, for instance, the 1 
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represents one bundle of lo units ; the 7 representing 7 units, 
and 17 represents the result of adding these units together, 
making seventeen units, and so for the rest. 

Again, the number expressed by 26 represents the result of 
adding 2 bundles of ten units or ten, and six units or twenty-six 
units. In the same way any number between 9 and 100 is 
represented by two figures, the right-hand digit or figure in the 
unit's place, showing how many units there are ; the figure in 
the second place showing how many bundles of ten units or tens 
are to be added on to make up the required number. 

All numbers between ninety-nine and one thousand are ex- 
pressed by three figures. The figure in the third place repre- 
sents the number of bundles of one hundred units, or hundreds ; 
the figure in the second place represents the number of tens ; 
the figure in the first place the number of units, which, when 
added together, make up the given number. Thus the number 
expressed by 576 is written five hundred and seventy-six. 

9. Any number expressed by more than three figures is best 
dealt with thus : — Draw a line separating the figures in the 
third and fourth places, then another separating those in the 
sixth and seventh places, then another between those in the 
ninth and tenth places, &c., thus the whole number is divided 
into periods, each period consisting of three figures. Over the 
1st period write hundred, over the 2nd write thousand, over the 
3rd write millions, over the 4th write thousand, over the sth write 
billions, then proceed as in the following example : — 

Write in such form the number expressed by 203056300072010. 



Billions I Thousand 
203 I 056 



Thousand I Hundred. 
072 I 010 



Millions 
30C 

The number expressed in words is, 

Two hundred and three billion, fifty-six thousand three 
hundred million, seventy-two thousand and ten. 

From what has been said it will be seen that a figure 
increases in value ten-fold as it moves from a lower to a higher 
place. 

Exercise i. 

Write in words the numbers expressed by the following 
figures : — 

(1) 6, 16, 60, 600, 606, 660, 7007, 17017, 18008, 1717. 

(2) 40, 26, 34, 92, 68, 990, 704, 12000, 85040, 80078. 

(8) 107, 913, 705, 6003, 4808, 2077, 4570, 840020, 461001. 
(4) 1 102070050, 90040, 304040004, 603050, 700304a 




(5) Soooooiooz, 500401, 30007040, 506000030, 4000505. 

(8) 9000QO0600, 10020001,400004050,9050060004. 

(7) i65929r, 2335331, 1648117, 2067687, 2330626. 

(8) 2294129927, 20566726566, 1733&7270, 9101781675. 

(9) 3417663240,27416327796,7313243616. 123456789. 

(10) 1002001,400004090,31300070671, lOIOOJOOOOI. 

NOTATION. 

lOi The method by which we represenl a number, expressed 
)t words, by Rgurcs is called Notation, and it is this :~ 

Arrange the divisions as before with their proper headings. 
Billions I Thousand I Millions I Thousand [ Hundred, 

n each division the ligures required, being careful to fill 
p any intervening space by zeros, thus : — 

Express in figures, fifty-three billion fifty-lhree million 
'^y-three thousand and fifty-three. 

Billions | Thousand | Millions I Thousand I Hundreds. 

053 I 053 ! 

d the number expressed 



053 
53000053053053. 



Exercise 2. 

Express in figures the following numbeis : — 

(1) Twenty, thirty-five, forty, eighty-live, ninety-eight, 



itty. 



) Three hundred and twenty- seven, eight hundred and 

.ix, (our hundred and thirty-five, eight hundred and 

seven, eight hundred and one. 

(S) Three thousand three hundred and (orty-lhree, four 

thousand nine hundred and eighty-one, seven thousand eight 

hundred and sixty, two thousand three hundred and forty, six 

ihotisand nine hundred and eighty, one thousand one hundred 

d eleven, one thousand three hundred and ten, two thousand 

c hundred and ninety-eight. 

(4} Eighty thousajid and eight ; seventy thousand and 

i ; fourteen thousand and fourteen ; ninety thousand and 

;n ; fifteen thousand and fifteen ; thirty thousand and 
sixty thousand and sixty. 
' {6} Six hundred and seventy-eight thousand two hundred 
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and one ; three hundred and ninety-five thousand and four ; 
three hundred and ninety-five thousand and forty-one; two 
hundred thousand and one ; eight hundred and seventy-six 
thousand five hundred and forty-two. 

(6) Six hundred and three thousand and fifty ; seven mil- 
lion three thousand and forty ; eight thousand million one 
thousand and two ; Ave hundred thousand four hundred and 
one ; thirty million seven thousand and forty ; five hundred 
and six million and twenty ; four million five hundred and 
five ; eight thousand million six hundred ; ten million twenty 
thousand and one. 

(7) Nine billion nine thousand and nine million and nine ; 
eleven hundred and one billion, eleven hundred and one mil- 
lion, eleven hundred and one thousand eleven hundred and 
eleven; thirteen billion, thirteen hundred and thirteen mil- 
lion, thirteen hundred and thirteen thousand, thirteen hundred 
and thirteen. 

For further examples, see Miscellaneous Examples A. 

IV. ADDITION. 

II. Addition is the collection of several numbers into one 
number called the sum : the several numbers are called the 
* addenda J 

Example. 

The method to be adopted will be best explained by the 
following questions : find the sum of £^, 5^. yd.y £4. os. id,, 
£S' 8j. 6d,, £7, 5 J. 4//., £1, 9J. od.; proceed thus, arrange 
the addenda under one another. 



£ 


s. 


d 


3 


5 


7 


4 





2 


5 


8 


6 


7 


5 


4 


I 


9 






Add the pence column, the sum is 19 pence, or is. yd. ; write 
the 7 unaer the pence column, and carry the shilling to the 
shillings, which now amount to 28 shillings, or £1. Ss, ; place 
the 8 shillings under the shillings column, and carry the pounds 
to the pounds column, which now yields ;£2i. Therefore the 
sum required is ;£2i. Ss, yd. Special care must be taken that 
only quantities of like kind be added together. Applying this 
method to an example : Find the sum of 357, 402, 580, 754, 190. 
Arrange the addenda under one another in three columns, orer 
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, and H for hundreds, 



■ Add the units column, ihe s 



22 8 9 

sigu 






V]^ce the 9 under the unit column and carry the o 
K-ttns column, which now amounts to 28 tens, or z hundreds and 
mt tens ; place the 8 tens under the tens column, and carry the 
>S hundred to the hundreds, which now amounts to 33 hundreds, 
IT I thousand 2 hundred. 



12. The accuracy of any addilio 
\ ' casting out nines ' :— 

3576 
4026 



1 be tested by 



Divide the sum of the digits in each of the addenda by 9, 

and write the remainder to the right of the vertical line aa in 

example : add these remainders tf^ether, and the digits of 

the answer of the sum : divide these two results by 9, and if 

I the remainders are different the sum is wrong. 

If a class once understands how to decompose numbers, as 
I jhown above, no difficulty will be found in the hardest addition 

—The addition table must he learned thoroughly by 

1 like any other tables 

Whenever practicable it will greatly benefit the class to 
jctate the sums, or to have the questions expressed as far as 
Usible in words. 



Exercise 3. 

Find the sum of— 
(1) 2?i86, 43512, 59133, 70169. 
(») 13758, 6154, 34382, 49603. 
(») 259131. 704»7i. 1138, 54143- 



3 
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(4) 912843, 71286, 485012, 5174CX). 
(6) 27561, 2487, 46935* 367, 2894. 

(6) 341, 92768, 1004, 21238, 76, 7428. 

(7) 739451* 43267, 849130, 693513, 79484, 107325. 

(8) 64935039, 372901 5, 952068 1 3, 59843 1 5, 19327 1 1 7,94863574. 

(9) 74296583, 1027968, 70624, 4968735* 26587469, 42897. 
(10) 6543, 807, 54091, 9999, 38. 

(U) 9873, 361, 10458, 94, 7290. 

(12) 4019, 50037, 88, 9900, 390. (18) 4907, 356, 4520, 38271. 

ri4) 8376214, 5976414, 635523, 46877, 39256479, 99783, 

240804. 

(16) 6142, 250, 2035, 367, 47498, 5809, 597, 196, 6071, 38276, 
3148. 

(16) 310531, 973572, 86127, 740537, 810453, 168179,620438, 
975162. 

V. SUBTRACTION. 

13. The process by whkh we take a number from a larger 
nimiber is called subtraction, and will be explained best by con- 
sidering the following examples : — 

Case (1) From £;]. 8j. \od. take £f>, 6j. ^d, 

£y, %s. \od, is called the minuend) £6. 6s, ^d, the subtra- 
hend^ and the remainder is called the difference. 
Writing them down as we did in addition, 

£ ^. d. 

7 8 10 

6 6 5 

I 2 5 

First, take thje 5</. from the lod, in the pence column, and the 
remainder is 5^., which we place in the pence column ; next 
t^e the 6 shillings from the 8 shillings, and place the remainder, 
2 shillings, in the shillings column ; next take the /6 from the 
£Ty and the remaining i(^i is placed in the pounds column ; 
then the required difference is £1. 2S. sd. 

Case 2. Find the difference between £6, Ss, iid, and 
£7. 6s. sd 



Arrange as before. 



£ s. d. 
7 6 5 
6 8 II 

17 6 
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cannot lake t \d, from Si'., therefore we must ehangn one of 
6 shillings Into 12 pence, which gives us now 17 pence; 
taking now the \\d. away we have (>d. left; next take the 
8 shillings aw&y from the 25 shillings, having previously changed 
one of the 7 pounds into shillings, and we have 1 7 shillings left ; 
next lake the 6 pounds from ihc 6 pounds, and we have nothing 
left : thus the required difference is 17 shillings and 6 pence. 

Applying the same method (o the question of finding the 
difference between 765 and 389, we arrange the numbers thus : 



And say 9 from r 5, 6, placing it In the units column ; 8 from 1 5, 
7, placing it in the tens column ; 3 from 6, 3, place it in the 
faundreds column, and so on for nny number of digits. The 
accuracy of the result is tested thus :-- 

The vertical column is obtained as in addition, but as 
a cannot be taken from o, add 9 to o, and the remainder 
" 7 ; if the two remainders are different the sum is wrong. 

14. The various ways in which the sign - (minus) is used 
abould be noticed; thus 9-7 may be read; (I) as subtract 
Or take away 7 from 9 ; (2) by how much does 9 exceed 7 ; 
p) what is the difference between 9 and 7 ? (1) what number 
must be added to 7 to make 9 > 

Let each sum in the following collection of e.\amp!es be set 
in ail these ways. 

Exercise 4. 

Find the value of the following :— 

(1) IS-7. (2)12-5- <>) 25-7. W3=-9. (6)57-23- 
(6)96-41. (7)739-434. (8)7372-3454- (9)78069-16736. 
(Id) 86004-19363. (11) 496736-279687. (12) 69086-47979, 

(15) 100100-3656. (14) 161-59. (16)7648200069-868704368. 

(16) 6101507601061 -3806790989, (17) 683216432-89532179. 
(18) 4733698007 - 494789137. (19) 80540106578 1 1 - 76909748598- 
(3») 84331306 - 56421808. (21) 998765431 - 123456789. 
(Sa) JS67i4894-93SS376a (M) 501505010678-794090589. 
(«) 97040341061-933701697. 
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VI. MULTIPLICATION. 

15. Multiplication is a shortened form of addition, and is 
the process by which we obtain the sum of two or more numbers 
which are equal. If we multiply 4 by 3, we denote the opera- 
tion by placmg the sign x between the 4 and the 3, thus 4x3, 
which means that the 4 is to be repeated 3 times, and this yields 
the sum 12, /. 4 x 3 « 12. Again, 3x4 means that 3 is to be 
repeated 4 times, which also yields the sum 12. /. we conclude 
that 4x3*3x4, •/ both of them = 12. 

In the statement that 4 x 3 « 12, 4 is called the multiplicand^ 
3 the multiplier^ and 12 the product. Also 3 and 4 are each of 
i^ii'&ai factors of 12. 

16. (d) If we repeat 7 ten times the sum is 70, /. the pro- 
duct of 7 and 10 is found by adding zero to the 7 ; this is true 
of any number, /. to multiply any number by 10, add zero to 
the mtdt-iplicand : that is 57 x 10 = 570. 

(^) If more than 2 factors are multiplied together, the result 
is called the continued product of those factors ; thus 24 is the 
continued product of 2, 3, and 4, •/ 24 = 4 x 6 and 6 = 2x3; 
/. 24 « 2 X 3 X 4 : whence also it appears that multiplication by 
any number is equivalent to a continued product by its factors. 

(d) If a factor is repeated twice, three, or more times, the 
proauct obtained is called the 2nd, 3rd, 4th, &c. power of that 
factor ; e,g, •.•4 = 2x2, 8 = 2x2x2, 16 = 2x2x2x2. 4, 8, 16 
are called the 2nd, 3rd, and 4th powers of 2. Hence, since 
100, 1000, loooo, &c. are the 2nd, 3rd, 4th powers of 10, to 
multiply any number by them add to the multiplicand as many 
zeros as there are powers of 10. 

{d) Again, to multiply a number by another such as 9000 
multiply first by the 9 and annex 3 zeros to the product. 

(^) Since 12x8 = 96, and 96 = 72 + 24 = 12x6+12x2. 
/. 12x8 = 12x6+12x2,/.^. multiplying by any number is the 
same as multiplying by parts of that number and adding the 
results. 

17. To multiply by any two figures, as 825 x 75. 

75 consists of 70+ 5, /. by 16 {e) we may multiply ist by 
70, then by 5, and add the results together. Thus ; — 

825 825 
5 70 

4125 57750 

/. 4125 + 57750 "61875 is the product. 
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The usual form of the sum is — 

825 

73. 

4125 =825 X 5 

57750^ 825 xyo 
61875 = 825x75 

18. To multiply by any number of more than two figures, 
f.g, 876 X 567. 

876 876 876 

7 60 500 

6132 52560 438000 

/. 876 X 567 ==438000 +52560 + 6132 -496692. 

This will explain the usual form of the sum— 

876 

567 
6132 
5256 
4380 



496692 

To test the accuracy of the work — 

* Cast out nines ' from the multiplicand and multiplier ; 

* cast out nines ' from the product of the remainders, then if 
this remainder is different from the remainder obtained by 

* casting out nines ' from the answer the result is wrong. 

Exercise s 

(1) Multiply 123456789 by i, 2, 3, 4, 5, 6, 7, 8, 9. 

(«) w 13579 by II, 13, 15, 17, 19. 

(3) „ 24680 by 12, 14, 16, 18, 20. 

(4) „ 125 by 105, 1500, 115, 150000. 

(6) Values of 5184596 x 27, 8321074 x 87, 1 5901 263 x 709. 

(6) Product of 970052 X 40072, 9864302 X 300071, 
32804070 X 409300. 

(7) 469830 X 369, 3523725 ^ 2583, 463098 X 7380, 2778588 X 
9867. 

(8) Find the continued product of 15 x 16 x 17, i loo x loi x 
1 00 1, 2300 X 70010 X 2003. 

(9) Find the squares or 2nd powers of 15, 17, 19, 114, 625, 
897, 100, 543. 
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(10) Find the cubes or 3rd powers of 16, 18, 20,25, ii5>907» 
791, 987. 

VII. DIVISION. 

19. Division is the reverse of multiplication, being a 
shortened form of subtraction, and is the process by which we 
ascertain how many times one given Quantity is contained in 
another given quantity of the same kind. 

In the case 16-1-2-8, 16 is called the dividend, 2 the divisor, 
and 8 the quotient. The dividend » product of the divisor and 
quotient. 

20. If we multiply 876 by 8 we saw that it might be worked 
thus — 

800 x8 + 70x8 + 6x8» 6400 + 560 + 48 « 7008. 

.'. reversing the process 7008-7-8 may be written in the ex- 
panded form — 

6400-5-8 + 560-1-8 + 48-7-8 - 800 + 70 + 6 = 876. 

or, as it is generally expressed — 

8 )7008 

876 
Again — 

8006 X 25 a 8000 x25 + 6x25« 200000 + 1 50 B 2001 5a 

/. 200150-7-25 = 200000-^25 + 150-7-25 = 8000 + 6-8006. 

Working this out at full length, the operation of division 
will be seen. 

25)200150(8006 
200000 



150 
150 
/. Answer is 8006. 

Also 825x573-825x500 + 825x70 + 825x3 

-412500 + 57750 + 2475 =• 472725 

/. 472725-7-825-412500-^825 + 57750-^-825 + 24754-825 

= 500 + 70 + 3-573. 

This may be exhibited thus, omitting unnecessary cyphers— 

825)472725(573 
4125 

6022 

5775 

2475 
2475 
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e first find tiow many limes 825 is contained in 4737, vix. 

k which we place in the quotient, the product of 5 and 825 we 

lubtract from 4727 and to the remainder 602 we annex the next 

: of the dividend 2 ; then ■.■ 815 is contained 7 limes in 

we place 7 as the 2nd figure in the quotient and subtract 

e product of 7 and 825 from 6023, and to the remainder 247 

Radd the next figure in the dividend 5 ; continue this operation 

"'U all the figures in the dividend have been brought down. 

21. Since 9x31 -279 and 9x32-288311 numbers between 

188 and 279 if divided by 9 must leave a remainder which 

Is less than the divisor; e.g. 286-f-9»3i and 7 over, or 

Hi86-3i X9 + 7. i.e. the Dividend = Divisor x Quotient + the 

■Remainder, or Dividend — Remainder = Divisor x Quotient 

PTIlis is tmiversally true, and is a fact worthy of careful notice. 

£1. If we multiply 76 by 9000 and add 1678 to the product, 



684000 
1678 
68567S 
we obtain as result 685678 ; conversely if 685678 be divided by 
9000, cut off as many of the figures at the right hand of the 
dividend as there are cyphers in the divisor, divide the remain- 
ing figures of the dividend by the figures preceding the final 
cyphers of the divisor, and for the total remainder affix to the 
remainder from the division the figures cut off from the dividend. 
9000) 685.678 
I 76-1678 

B. 23. [f ive divide 192 by 3 the quotient is 64i divide this by 

pti the quotient is 16, divide this by z the quotient is 8, which is 

1 tne quotient we obtain by dividing 192 by 24 or 3 x 4 x 2 ; hence 

we infer that if the divisor \% composed of factors we can obtain 

the quotient by successive division by the factors. This method 

is called short division. 

24. The process by which the remainder is obtained in 
short division by factors will be best illustrated by the following 

Divide 70264 hy 35. 



k 



7)14052 and 4 units over 
20O7 and 3 groups of fi^e; 
70264-^35-2007 and 19 units ovei 
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Divide 5609 by 24, 24 = 2 x 3 x 4. 

( 2)5609 
6 



24 



3)2804 I unit over 

4) 934 and 2 groups of 2 or 4 units over 



233 and 2 groups of 6 or 12 units over 
.'. 5609-7-24 = 233 and 17 units over. 

Divide 7419 by 960 or by 4 x 12 x 20. If we call 7419 
farthings, what precedes will be easily understood. 

4)7419 farthings 

12)1854 pence and 3 farthings over 

20) 1 54 shillings and 6 pence, or 24 farthings over 

7 pounds and 14 shillings, or 168 pence, or 672 farthings 
over. 

/. 7419-7-960 = 7 and 699 over. 

25. To test the accuracy of a sum in division if it is 
* exact : * * Cast out the nines ' from the divisor and quotient, 
multiply the two remainders together, cast out the nines 
from the product, now cast out the nines from the dividend, 
and if the 2 last remainders are different, the sum is wrong. 
If there be a remainder, ue, if the division be inexact, 
subtract the remainder from the dividend, and proceed as 
before. 

Exercise 6. 

(1) Divide 123456789 by i, 2, 3, 4, 5, 6, 7, 8, 9. 

(2) Divide 7654325 by 15, 36, 64, 84, 18, 45, 70, 88,24, 60, 
So, 96, by factors. 

(3) Value of 3765897-^23, 34568i35-^357, 76549139-5-543- 

(4) Value of 7 56362 5 -7-5, by 50, 500, 5000, 50000. 

(6) 95708654 -T- 298 : 5946784379 -^ 492 : 327840937575 -^ 
589 and by 716. 

(6) 327845936742-5-833 : 294683125 -^ 865 ; 8740434091488 
-^876. 

(7) 632798014-M44, 1728, 240, 480, 121, in each case by 
factors. 

(8) Find the dividend in each of the following, given the 
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divisor, quotient, remainder respectively; 15, 276, 13; 16, 
36724, II ; 18,2378,9; 31,20174, 18. 

(9) Find the divisor in each of Ihe following, given the 
□ uoii em, lemainder, dividend respectively : 105531,35, 724972 : 
844380, 85, 569024971 ; S49, 20, 2825780. 

Miscellaneous Examples A on the Preceding 
Rules. 

(l> Write down in figure? 
dred and four thousand sev 
million six thousand and seven. 

(B) What does the figure 2 mean in the numbers, 12, 21, 
3037, 2006007 ? What are its local and intrinsic values ? 

(S) Express in words and in tigures how much greater the 
value of one 5 is than the other in the number 658457. 

(4) Why is the addition of a cypher to the right of a whole 
[Wmber equivalent to the multiplicalion of that number by ten ? 

(B) Subtract nine hundred and thirty-one thousand two hun- 
.'dred and eighteen from one million three hundred and eight 
'lousand four hundred and four. 

(Si Explain the meaning of the tenns umH, number, and 
^tmguisb between absirad and concrete numbers ; give 
[■Kamples. 

(T) Write down two million live hundred and two, and sub- 

n from it nine hundred and nine thousand seven hundred 
jUd (en. 

(5) Add together the following numbers : Three hundred and 
forty thousand and Rfty ; five million nine hundred and twenty- 
two thousand and nine ; seven hundred and four thousand 
three hundred and four ; twenty thousand and five ; sixtj'-five 
thousand six hundred. Subtract from the sum three hundred 

id ninety-seveo thousand eight hundred and ninety-seven, and 

Ite your answer in words. 
(S) Add together ten thousand and ninety ; one million one 
Ibousand and one ; nine hundred thousand one hundred ; and 
subtract twenty thousand two hundred and ten from their sum. 
Express your result in words. 

(10) Subtract ten thousand and filly from foriy-onc thousand 
and thirty-three ; then to the rem.iinder add sixteen thousand 
five hundred and se^-cnly■two. Express the result in words. 

(11) Add together fourteen million eight thousand and fifty- 



^ tfaoi 
Land 

W\ 

^ Ihoi 



14 ARITHMETIO. 

one hundred and three thousand and nine ; from the sum sub- 
tract two million twenty thousand and eighty-seven. Write the 
answer in words. 

(12) Subtract two hundred and forty-three thousand six 
hundred and one from five million seven hundred thousand and 
fifty : multiply the result by twenty-three. Give your answer in 
words. 

(18) Divide three million sixty two thousand and forty by 
one thousand and twenty, and divide the quotient by sixty- 
three by short divisions. 

(14) Multiply seventy thousand and twenty by ten thousand 
and ten, and divide the product by three thousand five hundred, 
by short divisions. 

(16) Add together sixteen million and sixty, forty million 
four hundred thousand and four, two hundred and nine thousand 
and two, and ninety-one thousand five hundred and one, and 
divide the result by ninety-nine. 

(16) Find the difference of seventy-seven million and seven, 
and four hundred and ninety-nine thousand four hundred and 
forty, and divide the result by ninety-nine. 

(17) Write down in words the difference between four hun- 
dred and thirty-five million nine thousand and sixty-six and fifty 
million ninety-six thousand seven hundred and eighty-four. 

(18) Explain the process of * borrowing one ' in subtraction. 
Subtract seven million and eighty-six from seventy four million 
nine hundred and thirty-two. 

(19) Assuming the value of the digits when they stand 
separately, what other assumption as to their value has to be 
made before all the numbers up to one hundred can be repre- 
sented by them ? 

(20) Write down in words the difference between seven 
hundred and ninety-two million and eighty-six and three hun- 
dred thousand and two ; and between five hundred and forty- 
five thousand three hundred and eighty-four, and three hundred 
million two hundred. 

(21) Add together three million three thousand five hundred 
and seventy-one ; thirty-nine thousand and eighteen ; eight 
hundred thousand three hundred and ninety-one ; five thousand 
and sixty ; four hundred and ninety-five thousand and three. 
From the sum take away one million five hundred and eighty- 
five thousand four hundred and seventy ; and divide the re- 
mainder by thirty-nine. 
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(22) Add togelher Iwo million five hundred and seventy-one ; 
ninety thousand and eighteen ; live thousand and sixty ; nine 
hundred and ninety-live thousand two hundred and fifty-seven ; 
and divide the result by fifty-one. 

(23) Define notation. Write in figures (a) seven hundred 
and fifty-six thousand and tliirty ; {b) six hundred and fifty-five 
thousand two hundred and twenty-si:c. Find the sum of these 
numbers, also their difference, and divide the sum by the 
difference. 

(M) Define numeration. Express in figures (ii) five hundred 
thousand sill hundred and seventeen : l_b) nine thousand and 
cighL Find the product and llie difference of these numbers. 
Write the sum ol these results in words. 

(2S) Describe the system of decimal notation. Multiply 67 
by gs, and explain each step of the process. 

(M) Divide four million seven hundred and t^¥enty-two 
thousand three hundred and ninety-seven by one hundred and 
eight, employing the method of short division. Express the 
result in words, and explain the process by which the remainder 
is obtained. 

(87) Find the sura of the 21 odd numbers which follow 
15432- 

(88) Divide the difierence of the squares of 9409 and 10609 
by the sum of the squares of 97 and roj. 

fSS) Find the sum of the 3i odd numbers which follow 
14566. 

SO) Divide Ihe difference of ihe squares of 9604, and 10404, 
e sum of the squares of 98 and 102. 

Miscellaneous Examples B. 

(1) What number divided by seven will give seven thousand 
and fifty-nine ? 

(8) Id an examination there were four hundred and three 
candidates— two hundred and seventeen failed. How many 
passed? 

(S) Of a population of six millions, two thousand and ninety- 
lur are adults. How many children are there ? 

(4) If a man walk six miles an hour, how long will he take 
I to walk eighteen thousand and thirty miles f 

(5) What was the age of a man who was bom in one thou- 
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sand seven hundred and seventy-five, and died in one thousand 
eight hundred and sixty-three ? 

(6) A and B together have two thousand pounds ; A has one 
hundred and ninety-three. How much has B ? 

(7) Two ships have one hundred and two hundred oxen 
on board respectively ; during the voyage, thirty-six of the first 
and twenty-four of the second die. How many reach land alive 
in all ? 

(8) At an election the defeated candidate polls four hundred 
and seventy-three votes, one hundred and twenty-seven less 
than his rival. How many votes did the successful candidate 
poll? 

(9) When A was 33, B was bom. What is B's age when 
A is 79 ? 

(10) Out of an army of eighty-eight thousand five hundred 
and thirty-five, every ninth man is killed. How many survived ? 

(U) If I have 713453 oranges and only 3900 boxes to pack 
them in, how many shsdl I have over ? 

(12) If a farmer buy five oxen at twelve pounds each, and 
six sheep at six pounds each, what will he have left out of one 
hundred pounds ? 

(15) If three hundred and seventy-nine thousand five hun- 
drea and forty-three pounds be raised from forty-two towns, 
whajt will each contribute supposing one town pay thirty-one 
pounds extra ? 

(14) If a horse and carriage cost one hundred and fifty 
pounds, and the horse cost twice as much as the carriage, what 
did the horse cost P 

(16) In two hundred and fifty-two days how many weeks 
are thece ? 

(16) In twenty-seven thousand and forty-eight half-crowns 
how many pounds ? 

(17) If I spend forty pounds a month for twenty months, 
what shall I have left out of two thousa^id pounds, and how 
long will it last me at the same rate of expenditure ? 

(18) How many sixpences in thirty thousand and forty 
half-crowns ? 

(19) A man died in one thousand eight hundred and eighty- 
two, aged eighty-three years. In what year was he bom ? 

(20) How many threepenny-pieces in one sovereign ? 
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Miscellaneous Examples C. 

(1) What number muliipiied by tweniy-seven will give the 
une product as fifteen multiplied by sixty-three ? 

(5) How many years in one million one hundred days ? 

(3) What number muUiplied by five and divided by three 
I gives fifteen as result f 

(4) What number must be added 1034341S to make 765439 P 

(6) How many men can I give ^4153 lo, if each man have 
I j^i 3 ? How much will the first man have if he take the re- 
) niainder as well as his share ? 

(6) A book contains ten thousand seven hundred and sixty- 
four lines, and sixty-four lines in a page. How many pages 

[ «re there ? 

(7) What money must I have lo pay 8 men, 12 women, and 
I 15 children, giving each man twice as much as a woman, and 
1 each woman three times as much as a child, a child's share 
) being ^3? 

(8^ Divide ^360 among A, B, C, giving A^^is more than B 
I and B ^10 more than C. 

(9) A man buys 30 articles at £13 each, and after losing 8 
I of ihem, sells the remainder so as to gain ^50 on the whole. 
\ What does be sell them for each ? 

(10) A mixture is made of 25 gals, of spirit at 23^, a gal., 16 
I gals, at 43^., 42 gals, at 2Ss., and 31 gals, at 35^., what is the 

price per gallon of the whole, if 16 gals, of water are mixed 
with it ? 



(U) A mile coniaii 
whose circumference ■ 


IS 5280 feel, how many times wil 
is 1 1 feet, turn in going a mile? 


(13) I ion contain- 
U 3i. M. a lb. ? 


i 2240 lbs. What is the value 



(U) If I save 6.1. a week, what is that in a year ? 

(14) I mile- 1760 yards, i yard = 3 feet, i foot= 12 inches. 
How many inches in 1 mile? 

(U) I bought 40 articles at 6d. each, ;6 articles at 2s. &/. 
each, and So other articles, and spent altogether ^12, what 
was the price of the last articles? 

(18) A farmer has ^£500 : he buys 20 lambs at £4 each, 30 
pigs at £s =a=''i 2 cows at ^ts each, how maoy stieep at £6 
each can ne buy f 
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(17) If in mixing 24 gallons at gj. a gal. with 19 gals, at 8x., 
one gallon is lost, what must I sell the remainder at per gal to 
gain icxs.?' 

(18) I exchange 7 lambs at £S each, and seven times as 
many sheep, which cost twice as much as a lamb, for the same 
number of cows, what did I give for a cow ? 

(19) If 12 articles cost £2^ what is the price of a gross ? 

(20) If 9 men earn ;£i2 in a given time, how much will 45 
men earn ? 

(21) If 45 men dig 108 acres in 5 days, how many will 5 men 

dig in the same time ? 

(22) Prove that the product of the sum and difference of 25 
and 27 is the same as the difference between their squares. 

(28) After paying an income-tax of 2s, 6d. in the £^ my net 
income is ;£i40o, what is my gross income? 

(24) If a man owes ;^i6oo and has only ;£200, how much 
can he pay in the £ ? 

(26) I have an equal number of coins which consist of half- 
sovereigns, crowns, half-crowns, florins, shillings, and sixpences, 
and the whole sum amounts to ;^2i, how many of each 
have I ? 

(26) Divide ;£48. 1 5 J. among 4 persons, so that one may have 
1 5 J. more than each of the rest. 

(27) Divide ;£6oo between A, B, C, so that A may have as 
much as C, and B three times as much as C. 

(28) The velocity of sound is 1 100 feet a second, how long 
would it take to travel 25 miles? 

(29) If I can row 6 miles an hour in still water, and a 
stream run at a rate of 4 miles an hour, how long will it take me 
to row a distance of 10 miles up and down stream? 

(80) The distance from A to B is 1 50 miles : a train whose 
rate is 30 miles an hour starts from A and arrives at B in 8 
hours, stopping 6 minutes at each of the intervening stations, 
and being delayed 2 hours by an accident. How many stations 
did it stop at ? 

(81) A walks 6 miles an hour, B 4 miles an hour : if B start 
20 miles in front of A, how long will A take to catch B, and 
what distance will each have walked ? 

(82) 2 trains moving with velocities of 40 and 30 miles per 
hour respectively are 140 miles apart. When and where will they 
meet? 



^ 
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(8!) If the fore-whee! of a carriage be 8 feet in circum- 
ference, and the hind-wheel 1 1 feet, how many revolutions will 
Ihe former make more than the other in 12 miles ? 

(84) A ha.re takes 6 leaps each of 3 feet in length in a 
second, a dog lakes 4 leaps each of 5 feet in length in a second, 
how long will It take the dog lo catch the hare, which is 300 
yards in front of him, and how many leaps does each take 
before ihe hare is caught ? 

(89) If (in Problem 29) it take tne lo hours to row up the 
stream, how long will it take me 10 row back ! 

(86) Prove that the diflcrenee between the cubes of 2 con- 
e numbers = sum of Iheir squares + their product. 



VIII. SOME PROPERTIES OF NUMBERS. 

Z6. A number which is divisible by no factor but itself is 
called ^primi number : as 5, 3, 7, 33. 

A number which contains other factors besides itself is 
called a. iomposite Vixaa\x.t : as 15, which is composed of the 
factors 5 and 3. 

Let the following rules be learnt by heart :— 

(1) A number is divisible by z if the last figure is even. 

(B) A number is divisible by 3 if the sum of the digits will 
divide by 3. 

(3) A number is divisible by 4 if the last 2 figures will 
divide by 4. 

(4) A number is divisible by 5 if the last figure is 5 or o, 
(B) A number is divisible by 6 if it satisfy tests (I) and (B). 
(4) A number is divisible by 8 if the last 3 figures will 

divide by 8. 

(1) A number is divisible by g if [he sum of the digits will 

divide by 9. 

(B) A number is divisible by 10 if the last figure is a 

(9) A number is divisible by 1 1 if the difference between the 

sums of its digits added up alternately, beginning at the units 

place, is divisible by 1 1 . 

The divisibility of a number by 7 is best found by iriaL 
[It is found convenient in the reduction of a number into 

its prime faaors to indicate the fad that a factor is contained 

a certain number of times by placing a figure, called Ihe index, 

which denotes the number of limes the factor occurs in the 

C3 
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power, over the number, and to the right : thus 8^2x2x2 

«2', Or64«2x2x2x2x2x2 = 2*.] 

27. To discover the factors of a composite number, or to 
resolve a number into its prime factors, we apply the tests 
given above, and divide the number by that fector as many 
times as possible, until the final quotient is a prime number : 
the prime factors required will be these several £Eu:tors and 
the last quotient. 

E.g, to find the factors of 5760 : — 

We see from test (1) it will divide by 2. 

2)5760 
2)2880 
2)1440 

2)720 

2 )360 

2)180 
2)90 

3)45 

5 
/. 5760 = 2x2x2x2x2x2x2x3x3x5 = 2^ X 3' X 5. 



It is well to draw attention to the fact that after apply- 
ing as far as possible the above tests, we may get a quotient 
which is not of necessity a prime number, as it may contain 13 
17, 19, &c., as factors ; these must be determined by trial. Re- 
membering that Ii*=i2i, 13*= 169, i7*«289, I9'»36i, we see 
that no number less than 400 can have a factor greater than 
19 ; less than 300 greater than 17 ; less than 200 greater than 
13 ; less than 100 greater than 10. In other words, in seeking 
prime factors of any number we need only try prime numbers 
until the quotient equals or is less than the divisor. 

Exercise 7. 

Resolve into prime factors : — 

(1) 84,48,32,45, 120, 141, 512, 1760, 5760, 212, 504, 112, 
360. 

(2) 18, 182, 456, 3996, 132, 238, 9205751 89012. 
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(I) 7840. 6840, 1909680, 345, i6zo, 1830, 3000, 13734- 
(4) 300S6, 93940, 1546992, 7417784. 579826952- 

i. Highest Common Factor. 

Z9. A number is a factor or measure of another number 
hen it is contained in thai number an exact number of times ; 
ad a number which is a meastire of each of iwo or more 
I aiunbers is called their common measure, and the greaiesi of 
I these is called their greatest common measure, or highest 
I 4ommoH /a£tiir, which are indicated by the letters G.C.M, : 
7 H.C.F. 

30. To find the H.C.F. of 2 numbers. 
Resolve both numbers into their prime factors, and Ihe 
I product of all the prime factors which they have in c 
' -t the H. C- F- required. 



I 



Exercise 8. 

FindH-C.F. of: 

(1) 8, 14) 12, 30; 33,48; 48, 128; 16, 1034; 64,256. 
(») st2, 240; III, 28; aioo, 2240; 1760, 990; 77, 231; 
' 910. 1008, 

{>) 48.88; 27, 63:63, I2o; 389,340:621,805; 17104,27794. 
The same method applies to the following :— 

(4) 78, 130, "95 ; =4, 60. 84, 128 : 252, 375, 420, 504. 

(5) 136, 204, 357, 459; "8, 192, 330, 368, 432; 3864, 
3404. 3657. 

(8) 3555.4977,6636; 15561,11115,13585; 833, 1785,1309. 
(7) 365, 511, 803; 232, ago, 493; 492, 1476, 1763; 14B, 
444, 593, 703- 

31. Next consider the 3 numbers 39672, 45885 
3)39673 5 )45685 

9)19836 7)91^ 

4)si04 3)1311 



55' 



437 



n factor and ,-. must be a factor of the result j the 
«ther factors 2, 5, 7, not being common, may be rejected, and 
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the problem is now reduced to finding the H.C.F. of 437, 551^ 
which is thus obtained : — 

437)551(1 
437 

"4)437(3 
342 

95)114(1 

19)95(5 
.-. H.C.F. is 3 X 19 - 57. 95 

It will be observed that we have divided the greater of the 
2 numbers by the less, and the divisor by the remainder, and 
repeated the process, until the remainder is zero : die last 
divisor giving the H.C.F. required. 

By Uiis rule the H.C.F. of 2 numbers can be obtained at 
once ; but it will be found that the labour is considerably short- 
ened by employing the * tests.* 

32. If the H.C.F. of more than two numbers is re- 
quired, the shortest method to adopt will be to subtract the 
two largest numbers, the two smallest numbers, and find the 
H.CF. of the two remainders. It may happen that one 
of the numbers is odd, and the H.C.F. thus obtained 
may be even. In such case divide it by 2, and the quotient 
will give the answer. 

E.g.^ Find the H.CF. of 57, 95, 133, I7i. 

The difference of 95 and 57 is 38, and of 171, 133 is 38 .'. 19 
is the H.CF. required. 

The following examples will furnish additional exercise in 
the above methods. 

Exercise 9. 

Find the H.CF. of: 

(1) 60, 144. (8) 96, 324. (8) 420, 5400. (4) 598, 1058. 
(5) 1407, 221 1. (6) 1792, 2048. (7) 6409, 7395. («) 2433, 13787- 
(9) 8398, 29393. (10) 19527, 23667. (11) 23760, 26136. 
(18) 527751,645029. (18) 100110,31866. 
(14) I09990I* 1067803. (16) 731, 2329, 3502. 
(16) 3240, 1224, 2068. (17) 1 125, 1575, 3150. 
(18) 386720, 1310309. (19) 28431, 216. (80) 24720, 4155. 
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[ ^11) 7056, 7392- (28) 6337, 23997. (88) "32', 54345- 

(M) 24730, 3755, (2S) 3SJ49!> 5ii56- (28) 352495, 12673. 
, {r) 21879, '4872. (88) 15496, 12665. (88) 47B1, 6147. 

(») 7535, 11645- (31) 33495, 106260, (S2) 169037, 66429. 
I («) 5568981, 506382. (34)15463,554470. (36)23760,26136. 

(86) 6033, 15466. (3T) 114135,220661. (38) 1073, 1421. 

{29) 629,777, '073. («) 1495, 2145. 2795- («) 357. 425. 

(«) 391, 667, 713. (48) 333, 414, 7"- («) 2597. 3445- 
I <*8) 6715, 8927. (46) 493, 1073. 1537- (") 598?. 7S7", 892?- 
I <«) 8128, 14816, 752S8, 8472. (49) 1216, 832, 424. 
[<») 35035.41580,24255- 

iL Lowest Common Multiple. 

33. A number is said to be a multiple of another number 

when it contains that number an exact number of times ; thus 

II, 24, 48 are multiples of 3. A common multiple of two or 

I -more numbers is a numberwhich contains each of them exactly; 

a number of which each of ihem is a factor; thus 45 is a 
common multiple of 9 and 15. 

The least common multiple, written L.C.M., of two or more 
numbers is the least number which contains each of them as 
faaors. From this definition of L.C.M. we deduce the follow- 
ing rule to find it. 

Resolve each number into its prime factors, selecting 
only the highest power of each factor which occurs in any 
one of the numbers, and find the continued product of the 
&CI015 so selected 

Ex. I. Thus to find the L.C.M. of 56, 64, 70. 84, 112— 
56-7x8-7 -2' 

164-8x8-2" 
7o-7» 10=7x5x2 
84-7 '■4X 3-7 "2'x3 
112-7x16-7x2* 
s different factors are 2, 3, 5, 7, and the highest power of I is 
.-. L.CM. = 2<x3x5x7 
= 64x3x5x7,6720. 
Ex. 2. Agaitx, find L.C.M. of 112, 189, 175, 35, 54, 16— 
112-7x16-7-2* 
i89 = 7xa7-7«3» 
i75-7x3S-7«5' 
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35-7x5 
54-9x6-2x3' 

16-2* 
The different factors are 2, 3, 5, 7, and their highest powers are 
4, 3, 2, I respectively. /. L.C.M. • 2* x 3* x 5' x 7 - 7560a 

34. In this operation we might have left out lines 4 and 6 
without affecting the result ; if, therefore, any one of the numbers 
is a factor of another we may omit it. 

Sometimes it is convenient to arrange the work thus — 
2)>^ >5, 54, U2, 175, 189 



2) 


57, 56, I7S, 189 


7) 


28, 175, 189 



4, 25, 27 
/. L.C.M. «2x2x7x4x25x27 = 2*x3'x5*x7 = 7560a 

35. Comparing these two methods will help to explain the 
reason for the following rule^ which is the one usually given ta 
find the L.C.M. : — 

Set down the different numbers in order, omitting any 
that are factors of others ; divide by the lowest factor conunon 
to two or more of them ; placing the quotient or the numbers 
not divisible by the factor immediately underneath the 
original numbers ; repeat the process with the numbers thus 
obtained until you get a line of numbers prime to one 
another ; then the continued product of the divisors and the 
numbers in this line will be the L.C.M. required. 

Note. — It is clear that the L.C.M. of two numbers prime to 
one another is their product, and that the L.C.M. of two 
numbers is their product divided by their H.C.F. Therefore, 
to find the L.C.M. of two large numbers it is generally well to 
find their H.C.F., to divide one of the numbers by it and to 
multiply the quotient by the other. 

Exercise 10. 

Find the L.C.M. of— 

(1) 2, 3, 4i 5, 6. (3) 4, 5, 6, 8, 12. (8) 12, 8, 42, 56. 
(4) 3, 7, 9, 63. (6) 52, 39, 78, 117. (6) 12, 15, 20^ 27. 
(7) 13x17x19, 17x19x21, 19x21x13. (g) 105, 504, 308a 

(9) 504, 792i 308a (10) 352495, 5 "56. (11) 3524951 X267> 
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(a) 4781, 6147- (13) 7535. "1645- (W) 8468, 6351, 19053, 14S19. 
(IB) 9^17, H"8, 49631 709- (18) 4004, 2548, 728, 4732. 
{17) 259, 2M, 74, iSs- (IB) jog, 133, 95, 57. (18) 58, 81, 153, 42. 
{»») 5908, 5612, 3047- 

IX. FRACTIONS. 

3C. Up to (his point we have been dealing with whole 
numbers, taking units as our standard and considering it 
capable of repilition. We will now consider it as capable of 
division ; and to make the meaning of what we shall say clearer, 
we will fix on some particular unit, say one pound, so that one 
pound will be represented by ihe symbol i ; and two pounds, 
Quce pounds, four pounds, ic. by the symbols 2, 3, 4, &c. But 
~" know that we can divide one pound into two half-sovereigns, 

r crowns, eight half-crowns, ten florins, twenty shillings, &c. ; 
and what we shall do is to discover a means by which we can 
Rpresent each of these ditferent coins or parts of a pound. 
Now, when mention is made of a half-sovereign, it is understood 
.ttat the unit, ihe one pound, has been divid^ mto 2 parts, and 
to signify this we put a 1 under the i and draw a line between 
ihem, thus ^ ; and we say that a half-sovereign will be repre- 
sented by \ if one pound Is the unit, or generaUy we denote 
half of anything by the symbo! j. 

In the same way, when we speak of a crown it is under- 
stood that the pound has been divided into .4 parts, and therc- 
"* \ will represent one crown, or a quarter of a pound, or 

-fourth of a pound ; or generally \ means aciuarter. Hence 
I represents haif-a-crown, ^ represents a florin, ^ represents 
one shilling, and the symbols \, ^, ;'„ read one-eighth, one-tenth, 
one-twenlielh, show by the figures under the line that the whole 
has been divided into 8, 10, 3o parts respectively. 

Again, if we take one shilling as our unit and therefore re- 
present it by I, and divide the shilling into sixpences, fourpenny 
pieces, threepenny pieces, and pence, i, j, ^, J; will denote 
respectively one sixpence, one fourpence, one threepence, one 
penny ; and 2, 3, 4, will denote two shillings, three shillings, 
four shillings. 

From what has been said, it is clear that if we wish to show 
Into how many parts a whole has been divided we place the 
figure representing the number under the line- 
Neil, how shall we represent 2 foi'-;ienny pieces, 3 three- 
penny pieces, or ^ pence f 2 fourpenny pieces may be obtained 
either bv the addition of one fourpenny piece to one fcurpenny 



w 



06 ABITHMETIO. 

piece, or by the division of two shillings into three equal parts 
and taking one of them ; in either case we represent it oy f . 
f therefore denotes either that the whole has been di^ded 
into 3 equal parts and 2 of them taken, or that 2 wholes have 
been divided into 3 equal parts and one of them taken. 
Similarly | « three threepenny pieces, or generally } denote that 
we have divided the whole into 4 parts and taken 3 of them ; 
and j^ « five pence; or generally A denotes that we have 
divided the whole into 12 parts and taken 5 of them. 

. From these remarks it will be seen that the figure above the 
line tells us how many parts of the whole are taken, or how 
many wholes or units are taken and divided. 

These symbols we have been investigating are called /rac- 
tion-symbols or fractions ; the Yiumber above the line is odled 
numerator^ the number below the line is called denominator. 

Hence we get the following definitions: a fraction is a 
portion of a whole or unit and consists of 2 parts called terms^ 
the denominator showing into how many portions the unit is 
divided, the numerator showing how many of those portions 
are to be taken. Thus f is a fraction, 5 is the numerator, 6 the 
<lenominator. 

Exercise 11. 

Considering ;£ I as unit, what is the value of: — 

(1) 2i, 3}, 4i, 54 4ia, J, 5§, Hi i> i h^ fl> and express 
symbolically : — 

(2) One half-sovereign, two half-sovereigns, two crowns, 
three half-crowns, four pounds six shillings and eight pence, 
seven fiorins, twelve shillings, five crowns, eight half-crowns, 
ten shillings, twenty shillings, forty sixpences. 

Considering one shilling as the unit, what is the value of : — 

/■|\1 31814 l5^l28JLJL±a»liPI 
\^) 13) 12' 6) la) T) ia> 8} l2» 12) 2) 4) 6' 12) 12) 6) S) la) 4) 19) •> 

and express symbolically : — 

(8) Two shillings and two pence, three shillings and three 
pence, four shillings and four pence, five shillings and five pence, 
six shillings and six pence, seven shillings and seven pence, 
eight shillings and eight pence, nine shillings and nine pence, 
ten shillings and ten pence, eleven shillings and eleven pence, 
twelve shiSings and twelve pence. 

Considering one penny as the unit, what is the value of : — 

(1) 5i> 4}, 2i, f, I, $. 

And how would you express : — 
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j»ence farthing, sevenpence halfpenny, ninepence 
ftiireeiarthings, one pemiy, four farthbgs, two halfpennies. 

37. We know that one half-sovereign ^ two crowns ^ four half- 

f,crDwii5>=6veflorins>- ten shillings ^twenty sixpences, and that if 

icpoundbelheunit,wecouldexpress these equivalents thus 1 — 

Noticing, then, that each of the last live fractions can be 
LDbtained from the first by multiplying its numerator and de- 
■ sominator by two, four^ five, ten, and twenty respectively, and 
\ fiuit if Ihey be wriUen in reverse order, the last five fractions 
I'COUld be obtained by dividing the numerator and denominator 
firf the first fraction by the same five numbers respectively, we 
I inter the truth of the followbg rules : — 

(l) If the numerator and denominator of a fraction be 

I multiplied by the same number, the value of the fraction is 

It altered. 

W If the numerator and denominator of a fraction be 

I divided by the same number, the value of the fraction is not 

P altered 

, A fraction is said to be iti its lowest terms when 'tis 
numerator and denominator are prime lu each otiier. 

Hence, given any fraction 
by removing the H.C.F. of its 
course, to determine the H.C.F. 
in Article 30. 

Example : Reduce to its Iom 
I 42840 '7'^'i 

L 47S80 



reduce it to its lowest terms 
and denominator. Of 
apply the methods suggested 



P Exercise iz. 

Reduce to their lowest terms the following fractioas : — 

(1) K- m «• (■> m (») Si- (') iH- (•) nV- <») HI- 
(•) Bl' (•) as- (I») jiH- (") m- TO Hn- (") na%- 
(M) Sh TO m%- (") Si- (")iKK- (l')iro' TO KSK- 
(») iff. ("« mfr (M) BiS- (M) riBtt- (») iiSI!- 
(M) gSV <M) tim (") 'An'- (»•) mft- (»») HSi- 

(M) H«- <•« Hii- m HH- ('») SjKt- (") ItfKI- 

(>»)ffiV (>«)liK- <>')Kn- <»")mii- (>») SiSf («) HS- 
(11) m- («) mV («) ml- («) raft- («) iSSS- 
(«) (BiS- (•') mitr m SiB.- (") Ksi- (") ™n- 
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(w) ii§ii- m mn- w mi- (»*) i^ w hb. 

(«e)l?lt- (W)im- WjtH- mnU- WSIS- (ei)IIHf- 

39. If we wish to compare a half-sovereign, a crown, a half- 
crown, a florin, and a shilling, we can do so by reducing them all 
to the same kind of coin which they each contain an exact num 
ber of times, such as sixpences, threepences, or pence : the simplest 
way of doing this is to change them all into sixpences, when 
they would be represented by 20, 10, 5, 4, 2 sixpences. Or, 
taking one pound as our unit, we see that in order to compare 
the fractions i, i, \, rdy ^y ^^ must reduce all the fractions to a 
common denominator 40 — in this case the least common 
denominator — and they would be represented by |g, fg, ^ ^, {^ 

20, 10, 5, 4, 2 

or with the usual notation -— 

40 

40. This will explain the following rule for comparing 
fractions : — 

Reduce all the fractions to a common denominator, t\€. 
find the L.C,M. of all the denominators. 

Divide this L.C.M. by each of the denominators in turn 
and multiply the quotients severally by the corresponding 
numerators. 

Arrange these products in ascending or descending 
order of magnitude over a horizontal line under which is 
written the LCM. 

41. A whole number may be represented as a fraction by 
placing it over a denominator i. Thus 2, 7, 9 may be written 

i> i> 1 • 

Ex. I. Represent 5 with denominator 7. 

Here 5 = 1 and to make the denominator 7 we must 
multiply the aenominator i by 7, but if we wish the fraction to 
retain its value, we must also multiply the numerator by 7 
37. (1) ; thus : 

I x7 7 
Ex. 2. Represent f with denominator 56 : — 

or divide the 56 by 7 and multiply by 5, and place the product 
-over 56. 

Ex. 3. Represent ^, ^ as equivalent fractions with their 
lowest common denommator. 
The L.C.M. of 17, 102 is 102. 
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1 7)102 102)102 

6 "~T 

15 65 

90 65 

.*. the above fractions may be written ?5> — ?. 

102 

Ex. 4. Compare the values of ^, ~, |i. 
The L.C.M. of 20, 40, 70 is 280. 

20)280 40)280 70)280 

14 7 ~4 

1 J. a 

42 49 44 

.*. arranging them in descending order of magnitude, they 
are written : 

49> 44, 42 
280 ' 

or in their original form ^, ^, ^. 



It is clear that the greater number of parts we divide 
a whole into, the smaller those parts must be, consequently we 
infer that of two fractions having the same numerator, that one 
is the greater which has the smaller denominator. Another 
way then of working Ex. 4 would be to 

Reduce the fraction to a common numerator and then 
giving that fraction the greatest value which has the least 
denominator. 

Thus, the above fractions may be written ^^, /^, ^^, 
which arranged in descending order of magnitude woula oe 
fe» fih> ^fe or written in their original form, we have, as 

\t\rt^ T li » 
lOIC 53, y^, 20. 

Exercise 13. 

Express with denominators, 10, 63, 144, 1728 the follow- 
ing:— 

(1) 7, 9, 15, 24, 144, 36, 78, 72, 90, 5760, 480, 2240. 
Express in their lowest conmion denominator the fractions : — 

/|\ 8 7 7 19 11 IS /0\ » ». 12. JLIS- II (%\ 8 18 17 

\*/ 6> I> T?» io> 16» 15* \*/ l6> as* Ti2> aa4o» ao* Vf T> a4> eo* 

Wll a B 3» 7 /jr\ 8 S « (a\ IJL i _B S8 (>t\ 183 a« 
l3> i> TT> 45> 8* \y) ?> 4> §• v*} I*«> »> iaf> 40* \*/ TYaa* af* 

(•) i. h \- (») H, iS. H- (W) H. II. ii, i, iS. and arrange the 
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above fractions (1) by reducing them to a common denominator ; 
(2) by reducing them to a common numerator. 

43. When we speak of 3 half-crowns, one pound being the 
unit, we say that it is properly called a fraction of one pound, 
*.• it can be subtracted from one pound : whereas, 1 1 half- 
crowns cannot be subtracted from one pound, and /. is im- 
properly called a fraction of a pound ; in other words f is a 
proper fraction — y is an improper fraction : or more generally 
a proper fraction is one in which the numerator is less than the 
denominator, and an improper fraction is one in which the 
numerator is greater than the denominator. 

For instance, 3 half-sovereigns, one pound being the unit, 
would be represented by |. But 3 half-sovereigns -;gi. lor. « 
I J symbolically .". | - ij. Again, 7 crowns = ;gi. 15^. - 1} : and 
7 crowns = J, .*. 5=1}. In both these cases |, | are improper 
fractions, and are simplified by making the quotient the whole 
number, the remainder the numerator, and the divisor the 
denominator of the fraction. The result is csdled a mixed 
number. Hence the reason for the following rules : — 

44. (1) To reduce a mixed number to an improper fraction, 
multiply the integer, or whole number, by the denominator 
and add in the numerator, for the numerator of the fraction, 
retaining for the denominator the original denominator. 

(1) To reduce an improper fraction to a mixed number, 
divide the numerator by the denominator, setting down the 
quotient as the whole number, the remainder as the 
numerator of the fractional part of the mixed number, the 
denominator being the denominator of the original frac- 
tion. 

Exercise 14. 

Reduce the following mixed numbers to improper frac- 
tions : — 

(1) S?- (8) 2511- (») "H?- (4) I7i'^- («) 37!li|. 
and the following improper fractions to mixed numbers : — 

(6)V. (7)T-. (8)*^. (9)liff. (10)l||i 

i. Addition. 

45. We now proceed to apply these elementary principles 
to the first four rules. 

Ex. I. One half-sovereign + one crown + one half crown -1- 
one florin + one shilling = 20 sixpences + 10 sixpences + 5 six- 
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pences + 4 sixpences + 2 sixpences = 41 sixpences = ;£i. os, 6d^ 
if one pound be the unit - Ji « i;" 



40' 



Or symbolically — } + i + 1 + 15 + sb 

_ 20-HO+S-f4-h2 _4I ^ _i^ 

40 40 40 

Comparing these 2 results the truth is established. 

Ex. 2. If we add together 3 crowns, 7 half-crowns, 16 shil- 
lings, and 9 florins, we get £'^. dr. 6d.y which we express sym- 
bolically as 3j^. Hence to add J + i + f + A, express each 
fraction with the denominator 40, the L.C.M. of the denomi- 
nators 4, 5, 8, la 



4)40 




8)40 c)40 


10)40 


10 




5 8 


4 


30 




7 4 
35 32 


9 
36 


and we have — 










30 + 


35 + 32 + 36_i33 _ .13 
" — ^— — J — « 

40 40 40 





which is the result we obtained above. In the following 
exercise, first write down the value of each fraction, add the 
sum together, and represent the 'result symbolically; next 
express each fraction as equivalent fractions, with their lowest 
common denominator, add the new numerators together, place 
this sum over the common denominator, and reduce if neces- 
sary to a mixed number. The answers should be the same. 

Exercise is 

(i)i + l + } + t («)l + l+^+^. (3)|+|+i+J!. 

(4)1 + ^ + 1 + 1. Wi7> + ^ + H + i (6)i + l + l + !§. 

ii Subtraction. 

46. To subtract a fraction from a greater fraction, the 
rule is : Express each fraction as equivalent fractions with their 
lowest common denominator, subtract the new numerators, 
and place the difference over the common denominator. 
Reduce the result to lowest terms if necessary 

Thus, subtract ^ from \ : 

(1) J-17-r- 6</. ; ^«9 sixpences « 4J. td. The diflferencc 
between 4J. 6iL and lys, 6d,\s 13 shillings b||. 
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(g)7_9 - 35-9 ,26 13 
8 40 40 40 "^ 20 

In this way let the following exercise be worked. 

Exercise i6. 

Find the difference between : 

(1) i and i. (2) i and J. (8) i and |. (4) i and |. 
Wl,|. (6) I, A. (7)i^,'^. (8)^,^. (»)i,^ (10) I and |. 

iii. Multiplication. 

47. I is our symbol for half-a-crown, and we know that 




crowns-3x3j. 6^»iar. 6d,-~f ,\ f of J^fJ. Hence this 
rule for multiplication of fractions. 

The numerator and denominator of the resulting fraction 
is the product of the several numerators, and of the several 
denominators respectively. Reduce if necessary to a mixed 
number. 

In order that the resulting fraction may be in its lowest 
terms, common factors should be removed from the numerator 
and denominator before effecting the multiplication, and they 
will be more easily discovered if the work is thus arranged : 

26 

Find value of | of 2} of i5|=l x | x Y- V " 5l ^«^- 

It will be observed that mixed numbers must be reduced to 

improper fractions before this rule can be applied. 

Fractions, as above, connected by the sign * of are called 

compound fractions. 

Exercise 17. 

Reduce to simple fractions : — 

(l)iof|ofi§. (2)iof5jxiiofi5. (8) 51 of if of if of 2«. 
(4) S of ? of loj. (6) 2* of 4| of If. (6) 4* of ^ of 2| of if 
(7)6|of/iOf8Jof i|of 5j''jOf2jof^. (8) sfofifof Jof2iof 9. 
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iv. Division. 

We can take away 5 shillings twice from half-a- 
sovereign ; in other words, i~i«2; and 12 fourpenny-pieces 
are contained twice in 8 shillings, which written in symbols 
would be 5*5 -T- JJ « 2 ; but i x 1 « 2 /. i -r- i = i x } ; and 

This perhaps will appear more clear from the observation 
in Art. 19. 

To prove that f-f-^^ = ?'<"• 

I is the dividend, jg is the divisor, and | x y is the quotient 

/. by Art 19 |«S^ V ^ le"!* ^X ^^^^s of multiplication; 

,1 a a d c 

or generally - = -- x _ x — 

b b c a 
, a ^c a d 

49. Hence rule for division of fractions : 

Invert the divisor and proceed as in multiplication. 

Exercise 18. 

Value of— 

(6) 23l-Mi|. (7) Kit (8) -} of J of i8^i of 1? of 2|. 
(9) I of J*f of j. (10) \ of 2i of 61-4?. (U) ft of 27i^/5 
of 2 1 J. 

V. Complex Fractions. 

50. We have now investigated the ordinary rules of frac- 
tions : all we have left is to consider some special cases, and 
the methods of dealing with them. 

Ex. I. Add together 2^ + 3} + 4J + 5^ + 4/5. 

If we make one pound the unit, these fractions represent 
£2, los.y j^y. 15J., £^ lys. 6</., ^5. 6s, od,, £4. Zs. 4^/., and 
their sum is required. 







£ 


s. 


d. 








2 


10 











3 


15 











4 


17 


6 








5 


6 











4 


8 


_4 






£ 


20 


16 


10 




£'o 


and 


202 pence, 


or2ol|J 






* 


D 
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51. lliis suggests the method of adding mixed numbers. 
Find the sum of the whole numbers : in this case i8 ; add 
all the fractions together. Now the L.C.M. is 12a 



2)120 


4)120 


8)120 


10)120 


12)120 


60 


30 


15 


12 


10 




3 
90 


7 
105 


3 
36 


5 

50 



and 60 + 90+ 105 + 36 + 50 = 341 .•. sum of fractions » f|J » 2^. 
Hence the whole sum = i8 + 2j§J = 2o^, which agrees witn 
result above. 

Ex. 2. Find the difference between 8| and I2| : 

I2|^=;^i2. I2J. td, 8|=j£8. its.y if one pound is the unit, and 
the difference between £12. 12s, 6d.^ and ;^8. 16^. is £^, i6j. td,^ 

or3||. 

52. This suggests the method of subtraction of 2 mixed 
numbers. 

Express both the fractional parts with a common 
denominator, subtract the whole numbers, and if the frac- 
tional part of the minuend be less than that of the sub- 
trahend, reduce the whole numbers by unity, which must be 
added to the minuend. 

Thus: 

,25 -gi = 4 + ^-2?- 3 +65:132 ^ 33^ b^for^ 
8 5 40 40 40 40 

53. A complex fraction is one of which the numerator or 

denominator is a fraction or a mixed number : as ^, %^ ^ 

7}' ir 7^ 
and are simplified by division. These may be written : — 

3f • /? a ^ SI ai 
6 . la j_ 5 X 1? = A®- a 2£ 



9 • 16 9 '^ 12 108 aT 
1 _j_ 
y as 



K7=Jxf -» 



Exercise 19. 

Express in one line and simplify — 
,.v 3|of2ijxii , . 4|of48of JV ... „ , » 
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35 



12 






'^ a 24* 



^ ^ If of li of ij* 



(11) 



3| of 2 of 6^ 
i6of3-T-ii 



W I of 2||-f-^,x|4-iJ. 

6 

(18) f«f|;^|of| ^ ^^ ^f jj ^f j^^ ji. 

^ ^ l| of 1} of } of I of 12* 



54. A fraction like 



i-i+4-i 



is most easily simplified 



by finding the L.C.M. of all the denominators involved in the 
expression, and multiplying each term of the numerator and 
denominator by it ; thus L.C.M. of 2, 3, 4 is i:^; multiplying 
each term, then, by 12, it may be written — 

12-6 + 4-3 , 7 
12 + 6—4-3 " 



Exercise 20. 

Simplify, as^above, the following: — 






(2) 



§±1 



(8) i±*±tlki 



v—rr 



(6) 



(T) 






(4) ^^-'j 



^ '' 5 + ? ' ' 2 + J " ' 6 + i ' 2} 

55. A fraction written in the form — 

I 

2 + 



(«) 






4 + 



5 



6 + 



8 



^ 



is called a continued fraction, and the method of simplifying 
such a fraction is this : begin from the bottom — 

7 70 ^70. 

f+^ 80 + 9 89' 

we may now write it — 

I 



2 + 



4 + 



6TS 



D a 
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repeat the process, and it becomes — 

I _ I _ 286r 

"2 + iKf"7534 



2 + 



4 + eoi 



Exercise 2i. 

(1) I (2) 2 (3) 3 

I + — I 3 + — 3 4 + — § 

3 + i 5 + « + Y5 

(4) 4 (5) 2 (6) 6 



5 + 5 2 1- — ^ 9 + — ^ 

9 + IT 12 + A 15 + 11 

(7) 12 (8) _J 

i6 + -^2_^ ,o+ '2 



28 ,, . i6 

24 + —-^ 14 + 



32 + IS " I8 + IJ 

56. In some questions brackets are introduced ; the solu- 
tion of such questions must be begun by finding the value o! 
any expression within the brackets, beginning at the innermost 
one first, and substituting this value for the expression. 

Ex. I. — Thus {(7 + 5)-T-(4-2)}-T-i6 may be simplified in 
this way : — 

(7 + 5) = 12, (4-2) = 2 

.'. (7 + 5)-^(4-2) = i2-T-2 = 6 

.-. {(7 + 5)-(4-2)}-M6«6-i6-A = i 

Ex. 2.— Again, (2i - J) of (3} - i). 

2i-4 = 2i = v. 3j-i=3HV. 

/. (2j-i)of(3i'-i) = VofV-W = 7^ 

Ex. 3.— i-f-{2 + 3-T-[4 + 5-^-(6 + 5)]}— another way of stating 
Ex. 21 : — 

6 + l-V ••• 5-(6 + i)-5x^-i'r 
... [4+5^(6 + ?)] = 4 + i-e 

.-. 2 + 3-[4+5-;-(6 + J)]-2 + 3-J-!!-2+l§-2il = VV 
.-. i-^l2 + 3-^[4 + SH-(6 + i)]}-i-=-W-^ 
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87. The beginner will be saved much confusion, and the 
most complicated fraaional exercise be solved wiihout difficulty, 
by closely attending to these directions : — The difFerent fractions 
are separated by signs +, or — ; and there must be always one 
more fraction than the number of these signs ; of course a 
fraction which does not contain them is simplilied in one line 
(Ej£. ig). Write down, one under the other, in separate lines, 
the different fractions ; reduce each to its simplest form ; then 
write these results as they occur in the expression separated by 
the necessary signs. 

Ex. i.-Simplify iJS + (i « /j) -i of (J-^f). 

Here there are 2 signs +,-;.■. there are 3 fractions which, 
len in separate lines, are — 



|of(i+S).l.>.|.J 
The expression may now be written — 
iJI + n-ii L.C.M. 144 



Ex, a.— Simpli^ : — 



5i-'] 



-,•=.415^5. 



_ 58*65^ 






" j-TT + llofW-fii-IJ 
'. Original expression may be written — 



4iich, as there is no sign * or -, t 



1 be solved in one line, 
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Miscellaneous Examples D. 

Simplify (1) 14 (i - A + J - j'j). (2) i of i±irJ. 

(8) i X II X 2j X ?|--A (4) Add I, 6f, V and 5V 
(6) Subtract 3 J from 4f. (6) | of 7j x i x n|-=-4j. 
(7)ii|xU. (8) 5jofi-(6J-5\)xfi. (9) |i±ili. 

<^®) 3||t%- ^^'^ ^' °^ '* °^ '**^'^^* °^ '* °^ 3i) - (3i + 4J). 
"(6J+ii). (12) V of (2l + 3i-4i)-^(5l + 7^). 

(18)^^^^. (14) i + i-| + ,^. 

(16) {(4j_2i)-=-(6J + 2^)}-^{(f + J)^(f-i)}. 



2S 



(16)^-i(^4-iii + fof3iof3|. (n)7} + ?of4i-f-2i-i3'<^ 

(W) ;-f (I - H) + I'r X J " (i + li) + ( « i of 9i)H-(2 J of 7^). 

(19) i's'<4j-^* + (ii-T\)-(§-^) " If. 
3 9i 

^''''^ isFfej-^M- («)3F^-^rof(.|-|)-a 

(22)3H(V^). W|i^*-'^ 



I-S 



(24) f X i^ + lxi + |(i + U) + f(? + l). 



(26) 1^(1 + i)+7+i3§. (26)8- _Z_ 6- S 

If + i»°f4l . 



2-i 



(27) 



3 + 



3i 



(88)^1^. 
*'a4~3l2 



If of 3| 



(80) 



iof2j 3pr[t 



'iV (81) I + rrf 



i+* 
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(33) (3 J of si) + i of (6i - li) - 2KI 

(36) i of M of 6f)+7|?} {(3|-3J)^(3|+2|)}. 

(»7) 2 (IS- iH) ^(131 - ^) - '5§T of SU of 10/5 of A of iV 

(S8) ? + Zizli. (88) !L?LL*- + __4 



2ix9 



5 



3l + lit 5 + — ,• 

*41 /^» 



(40) (4j of IX of A) X Ilr * (41) |f|^*^ I||. 



(42) 



2 - _A_ 2+ -i- 

4-1 4+1 



X 10 J. 



(48).X-i^J.ll-§lof(j--|zi.). 

(46) K6 + iVi of J of 2| + i,--! + If. (46) i of I of (|i + li). 

(«) (A + /i - jV, + i)-(H - A + li). («) it^r^)- 

^^''^ ?:?^f "^^- (») * of * " i °f t-(j + i of 2o)- 
(51) fe"!- (M) 7I + { (iV X I J) - 18!} . 

(»S) (i + A + ^ - i of A of i)-(i - i of i\ - s\ of /j - /, of i). 

(M) ' i of ii±i* + ?«^4* of J. (66) liri* + -t44V . 

''8J ^PT| iPi • 2f+li 2j*j0f2|0f5 

^8«^ 3i-Uof' t-'r X 3t-iiof(i|-i^ ) 
^^ (3i - li) of (iF- 1}) (34 - li) of li- 1 J" 
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(W) (3i of 4i)^{(2i-i) of (3i-l)}- 

(68) 4-|_of4^ + 6H-4| /jjx ?iljijj_of4A±3ji±7j 
^ ' ,8|K8-§ofif • ^ ^ 3^ofioi-3iH-4| • 

X. DECIMAL FRACTIONS. 

58. A fraction of which the denominator is some power of 
lo is called a decimal fraction, or simply a decimal. Thus 
K» ^5» tMo» are decimal fractions. 

59. A shorter and simpler method of representing such 
fractions will appear from the following considerations. In the 
number 7777 we know that each digit 7 diminishes in value one- 
tenth as it approaches the units place, the 1st 7 denoting 7000, 
the 2nd 7 denoting 700, the 3rd 7 denoting 70, and the last 7, 
7 units, or in other words, when we remove a digfit from left to 
right we divide it by la If now we put a •, called a decimal 
point, after the units place, we may continue to write other 
digits as 7777 '7777, to which we must consistently attach the 
values /o, ^5, jo'ooj roJoo» respectively, read seven-tenths, seven 
hundredths, seven tnousandths, seven tens of thousandths. Con- 
versely the above fractions represented singly in this notation 
would appear as 7, '07, '007, -0007. In the same way 1234 
represents 1000 + 200 + 30 + 4, and '1234 represents i^o + ilo» 

■*" 1000 "*■ 10000 "" 10000* 

60. The digits to the left of the point are integers, the 
digits to the right are fractions, and as zeros prefixed to an 
integer do not alter its value, so zeros annexed to a decimal do 
not alter its value. This last statement is easily proved : 

7-/0; 70-/^ = ^; 7oo-/i^-:^.-. 7 = 7o«7oa 

6Ik A mixed number, partly integral, partly fractional, can 
be represented as an improper fraction thus: 7*8»7^ — {§; 
314-07 = 314— = ^j^", the numerator of which consists of the 
number maae up oy writing all the digits in their proper order, 
the denominator being the product of as many factors of ten as 
there are digits after the pomt. 

62. The order of a decimal is determined by the number 
of digits after the point, and from the above remarks it is clear 
it may be increased by annexing zeros to its digits. Thus -007, 
a decimal of the 3rd order, appears in the 5th order, written 
•00700, without changing its value. 
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Exercise 22. 

1 Iheir lowest terms, staling the 

(1) -i.-oi, roi, lo-;, loi'oi. {2) t, -oi, 2-02, :o'2, aoroa. 
(J) -3, -03, -0003, (4) -s, -oj. i'S. 5-05, 50-5, 500-05. 
(«> -6, -06, 6-06, '0006, 600-060. (8) -8, -08, -oooS. 
I And as decimals : 

i. Addition. 

63. If U. represents units, r. tens, h, hundreds, th. thou- 
sands, xth. tens of lhoil£anda,CTH. hundreds ofchousands, etc. ; 
and /-tenths, A^^hundreds, ^'thousands, etc., we may, aa 
in Article 2, proceed at once to obtain the result. 

XTII. I 



N 



7 I 



Ex. Find value of i234s6?8 + i2345-6;E9+]2'345 + 123-456. 

Place the digits of each number in its proper place iti the 
above columns, add them up as in Art. 1 1, and the sum is 
I37I6-04??- 

After a time this tabular form can be dispensed with ; it 
will help, however, to extend the idea of numeration, and will 
clear up any misleading notion about the 'position of the 
point,' which must be kept in a vertical line. 

Placing zeros in the above blank spaces, as we already 
know from Art. 60, will not affect the result. 

We might have obtained the result likewise by first express- 
ing ca;h lerm of the addenda as vulgar fractions, summing 
■hem, and writing the answer as a decimal. The foUuwing 
examples should be worked in fiot/i these ways :^ 

Exercise 23. 
Add together :— 
(1) JI-3706, 1-89416, 57, -oot 



f8) 1 S-243. "3-846 



■4764, 83072. 
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(8) 1-8954, 671-89, 1200, 5, 35-14732 
<4) 2-368, 41*289, -268, 4-23, 71-651. 

(6) -0012, 2-26823, -ooi, 5-6125. (6) '15625, 2-465, '00192, 52761 

(7) 5-68912, 20756, 19-52, -847, 159-2. 

(8) 39*43, 276281 5, -8469, -00176. 



ii. Subtraction. 

64. To find the difference between two decimals^ arrange 
them in a tabular form as in Art. 63 ; then proceed as m simple 
subtraction. 

Ex. I. Thus find the difference between 34*2869 and 8*4389: 



T. 


^- 1 


3 


4 
8 


2 


5 



t. 

2 

4_ 
8 



h. 


th. 


xth. 


8 


6 


9 


3 


8 


9 


4 


8 






^^.« 25*848. 



Ex. 2. Find the difference between 2 and 1-9876. 



u. 


• t. 


h. 


th. 


xth. 


2 














I 


9 


8 


7 


6 








I 


2 


4 



T. 



Ans. «■ '0124. 

Both these examples might have been done by writing the 
fractions as vulgar fractions, then subtracting, and expressing 
the remainders as decimals. 

Exercise 24. 

Find the value of the following (employing both methods) : — 

(1) 12-3706-9-243. (2) 15-243-1-8954. 

(3) 1-8954- -026891. (4) 29-74-5-328. (6) 13-8465-1-89426. 
(6) 671-89-5-68912. (7) 20-756-19-52. (8) 57--0057. 
(9) 1200- 159-2. (10) 10 — -0012. 

The next examples are a combination of these two rules : 

Exercise 25. 

Simplify by summing the + quantities, then the — quan- 
tities, and subtracting the results : 

(1) 24-271-3-6485 + 15*271 - 13*256- 14*125 + '4875-9. 
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(2) 52 + -52- 17-8946- 30-254 -'5 + 21-12 + •cx>86- 24-9999. 

(3) 2-465 + I-2I + (3-2-2-89) + 2-465 + 1-21 - (3-2-2-89). 

(4) 70963 - -8514 + 1234-057 - 18-5 + 72-065 - 19-7234 + 
81-963-17. 

(6) 2107-5462-17-19382 + 18 --18 + 150-7-1-507 + 216-9- 
-83472. 

(6) 1201-6 - 43-598 + 47-106 - 8-271 + I — -001 + 827-43 ■" 
97-6387. 

(7) 2123-5 - -0078 + 62-97 - -63845 + 2172-81 - 31-629 + 
4178- -29643. 

(8) 56-429 + '799 - 5*2 1 8 — -8 + 9-005 - 7-462 + 6-047 - 5-9863. 

(9) 850-007 - •000985 + -00537 - 270-8796 + -09999 - 'loi + 
10— -0002. 

(10) Add together -130055, 900, 57-1, 13-34, -0000397, and 
take tne result from 1314*9. 

iii. Multiplication. 

65. If we multiply 678 by 3, we can obtain the result by 
the addition of 678, 3 times, the sum being 2034. 

TH. H. T. u. 
678 

3 



so 6-78 X 3 - 6-78 + 6-78 + 6*78 « 20-34 ; or represented as a 
sum in multiplication : 



t. 

7 


h. 
8 


3 


4 



H. T. U. 
6 

3_ 

2 O 

Again — 678 x 30 - 20340. 

XTH. TH. H. T. U. ! 

6781 

3 o 

2 0340 

and 6-78 X 30 - 203-4. 



Ans, « 20-34, 



H. 


T. 


u. 


t. h. 






6 


7 8 




3 







2 





3 


4 



Ans.^Toy^ 
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From these two last examples it is dear that when we 
multiply by a digit in the ' tens place,' we multiply as if the 
digit were in the units place, and shift all the digits of the pro- 
duct one place to the left. So the product of multiplicand and 
a digit in the H. column would be shifted two places to the left, 
and so on. Whence, when we set down the product of the 
multiplicand by a digit in the /. column, we must shift it one 
place to the right, if by a digit in the h. column, two places to 
the right, and .*. 678 x -3 - a'034 would be represented tbas ; 



U. 



L h. th. 



21034 .^«j, = 3-034. 
From these remarks the arrangement of the figures in the 
sum below will be understood. 
Find value of Tfs\ x 89 : 



T. U. 

I 


t h. th. 
6 4 
9 


6 
6 I 


8 7 6 


6 7 


996 



It would have been more 'consistent,' perhaps, to have 
multiplied tirst, as we have been in the habit of doing by the 
unit figure in the multiplier. Thus : 



T. U. 

7 
8 


t. h. th. 

6 4 
9 


6 


8 7 6 


6 7 


996 



We will work one more example : -476 x -oiyj. 
Place leros where necessary : 



, 


h 


th. 


iclh. 


nh. 


m 


4 


7 


t 










3 7 






° 


° 


4 


7 
4 


6 


8 








3 


3 


3 


1 







S 




' 
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From these examples, the reason for this rule of multiplica- 
tion will be evident. 
Ruler- 
Multiply the factors together, disregarding the points, 
and make the number of places in the product equivalent 
to the sum of those in the factors. 

The truth of this rule might also have been deduced by 
changing the decimals into vulgar fractions, and then 
multiplying, expressing the product as a decimal. Thus : 
•3 X '07 X -005 — 

JL X Z- X _5._ «i25 m 'oooio?. 
10 10*^ 10' 10* 

The former method seemed preferable, as extending the 
idea of numeration. The accuracy of the work may be tested 
by * casting out nines.* 

Exercise 26. 

Find the value of : 

(1)6*1*4x4; 4-28x8; 8742x6; 66-45x9; 41*633x15 
(factors) ; 6-28 k 84. 

(2) 48-21 x 33 ; 94538 X 42 ; 7-812 X 36 ; 51*7358 X 64 
6*24 X 86 ; 5-0829 X 35. 

(3) 6-28 X 53; 14-54 X 87; 53-21 X 65; 52-762 X 19 
4-0684x23; 15-36x41. 

(4)4-756x6-24; 9*2x94-385; 5*5x6-832; 125x3-42 
567-25 X 128 ; 96-42 X 11-5. 

(5) "023 X 32091 ; 9-6 X -001875; 25 X -000125 f *o*'2 X -03965 
•0032 X -0276 ; -0025 X 813-4. 

(6) -0036 X 22000 ; 14x34-3168; -125x30; -6849x2-4 
290 X 284-7432. 

(7) 3-653 X 1285; 23115 X -007456; 380500 X -0023; '51 x72*5 
•oo6x 3a 

(8) 245-7 X 6-3 ; '18349 X 62*5 ; "013x220; 79*25x26153*4 
1-3 X 117. 

(9) 6-5 x 267 ; -5625 X 51472 ; -0368 X 21-4 ; -0028 x 2040000 
•023 X 32091. 

(10) -003125 X 34*3168; 647 X -0104; 19-88 X -0072; *ooi405 X 2 
400*07 X *57. 

(11) Find the continued product of 3*06, 23*4, '5605, ana 
divide it by 2*21 x 32*4 x *i 121. 
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(12) 9-876 X '432 X 8000 divided by the continued product 
of -823, 86-4. 

(IS) Prove that 4*2 raised to the 5th power = (7)' x (6)* x (7)* 
X (-6)' X 10. 

(14) Prove that (3-5)' + (1*4)' - (4*9)' + 3 x 4-9 x 1-4 x 3*5 

= (i'5)' + (r2)»-(27)» + 3x 1-5 X 1-2x27. 

(15) Prove that (-2)' - (-3)' = (-2 + -3) (-2 - -3) ; 

(•3)' -(-2)' -(-3 --2) {(-3)' + -3 X -2 + (-2)'} ; 
(•4)3 + (.3)5 « (.4 + .3) ((.4)« - -4 X -3 + (•3)'} ; 

(.5)5 + (.6)» = (-5 + -6) { (-5)* + (-5)' X (-e)' - (-s)' 
x(-6)-(-6)»x(-5) + (.6)*}. 



iv. Division. 

66. If we have to divide 244-608 by 7, 56, 168 we could 
proceed thus ; — 

H. T. u. t. h. th. 



Divide this by 8 

3 
7 



» 



n 



7)2 4 4 


608 


8)3 4 


9 4 4 


3)4 
7)1 


368 
4 5 6 


8) 


208 




026 



.•.244-608-7- 7 = 34*944 
.-. 244-608-5- 56= 4-368 
.•.244-608-5- 168 « 1-456 
.•. 244-608-7-1 176= -208 
.•. 244-608-2-9408 « -026 

From these equations we infer that if the divisor is an integer 
the quotient is of the same order as the dividend. 

Exercise 27. 

Value of : 

(1) 173056-T-416; •855-=-57; 575'i9-^693; 506-016-5-753; 
7704-256-=-928 ; I74-o96-^372. 

(2) 53720-5-85 ; 2845-32-5-786 ; 25248-8-^6824 ; 49•o88-^59; 
56-7009-5-753; 5780-1-85. 

(3) 7-225 -^ 85; 1-54596 -^ 5946; 2918-992 -T- 482; 
1029-0321-5-423; 11-28-5-48; ^893-26-^523. 

(4) 4789875 -^ 75 ; 7354744 -^ 5276 ; 18-2226 -5- 502 ; 
1030-005-5-423; 24146-387-7-337. 

(6)10-04-5-251; 9-106-T-58; 4310-4-5-768; 6832-5-5-625; 
7-32-5-16. 
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iz8; 332-5; + ioj; 



(6) I3-5-HIOI4; so7702-=-283 
663-325. 

N.B.— If necessary, borrow zeros from the dividend 
plete the operalion- 



N. 
plete I 

flius: 



6T. Again, we may wriie the d 



CTtt 


XTH 


TH 


„ 


T. 


u. 


T, 1 V 


9408) 2 


t 


4 
8 


b 


6 


8 ( 


'1' 






6 






K 






1 






4 






1 













And we notice that before we can begin the work, we have to 
employ ihc digits as far as (he 'T. column,', ".the first dijjit in the 
quotient must be in the T. column too, .".the quotient must be 16. 

68. Tliis fact suggests the conclusion that 
The first digit in the quotient must be placed in the same 
column as that in which stands the last digit of the dividend 
employed to commence the operation, and so for the others. 

Bearing [bis in mind let us now proceed lo divide !44'6o3 
by 9408. 



9408) a 



T. 


V. 


(. 


h 


th. 






6 





8 ( 


8 


8 










fi 








J_ 


b 


J- 


4_ 


S 



h. I til. 



<9. We have already remarked that a digit i 
diminishes in value tenfold as it is shifted to the left or to the 
right ; therefore when we move the ' point ' one, two, three places 
left or right we practically divide the number, or multiply it by 
10, 10*, lo*, etc. But we may multiply or divide the dividend 
and divisor by the same factor without afTeciing llie quotient, 
,', we may move llie 'point' either way in dividend and divisor 
without affcciing the quotient. Hence the rule for division if 
Ib« divisor be decimal ;^ 

Move the point in the divisor to the end of its last digit, 
thus making it a whole number, then move the point in the 
dividend the same number of places. Next arrange the 
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dividend in tabular form as in Art 67, and proceed as there 
directed. 

Exercise 28. 

Value of : 

(1) 36-i-*oi2; 3-6-^12; 3*6^ 1*2 ; -4206969-4- -012 3. 

(2) 84*375 ~ -0037 5 ; '0000128-- -0016; •251-7-20*08. 

(3) 2 1*97 -=-1*69, and by '169, and by 1690 respectively. 

(4) -0000802234- '02057 ; 'i44-=-i2oo; '0020304-^*00432. 

(5) 4.8-f-'ooi6j *oi69-^oi3 ; 49*7-7-*oo25 ; 00003-7- -ooi. 

(6) 1 06*5918-5-3*7 14 ; 68*8085-7-1*5; •o6o248-^27*2. 

(7) 1 7*25-;- -0023 ; *ol653377-^*ooo29; 30*5118-7-50*6. 

(8) *oo4o8o4-^2 02 ; . 12 15013*8 -7-2 023 ; -000072072 ~ -00012, 

(9) 3*i2-T-325; 3i2-f-*o325; 64-^*08; 6*4-f-8o; *o64-7-*oo8. 
(10) -024-7-60; 24-r*oo6; 2*4-r-*o6. 

(U) 1*69-7- 013; 16*9-4-13; i69-=-r3. 

(13) 1*44-7-1*2; 144-4-6; *i44-=--oi6. 
(IS) •045^-0015; 4-S-^iSo; •45-^'iS. 

(14) 57-4-2*5; 5*7-i-i9; and 2375 by 250, by 2*25, and by 
•00005. 

(15) 3-52 by 2*2, by *22, and by 22 ; 352 by -22 and by -022. 

(16) 486 by r8 and by 18 ; 486 by -18, by 1*8, and by -0018. 

70. The above rules may be established also by changing 
the decimals into vulgar fractions, simplifying and expressing 
the result as a decimal The method will be seen from the 
following examples : — 

W J / J • -^3 ~ 100 • 100 iOO ^26 25 — * > 

fO\ •1'7e_i-«'»e <. 375 _. 25 _ «75 ^ lOJ) _ 18 _ T.f 
W j/> • ^J 1000 • Too" 1000 ^25 10"" * >• 

M^ JL 

3i 5 9-7-29 25 = -I0-— 29joo « 15- >* e»t» ■« 10 " ^° <* 

Example 3 justifies the addition of cyphers to the dividend 
to complete the working. 

/A\ .rin'7 •• _:_ T* c — ^3 _. 5_ 25 ^ lOO _ 8 K Y-tC 

V*/ *-^*D • '-'J~10CO0 • 100 lOOOO ^ 5 100 ^J' 

It would be a useful exercise to prove the results obtained in 
Ex. 28 by this method. 

The accuracy of the result may also be tested by 'casting 
out nines. 
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71. To reduce a vulgar fraction to a decimal, we proceed 
exactly as in Ex. 27, the number of decimal places in 
the result being the same as that of cyphers employed to 
complete the operation. 

Exercise 29. 

Express as decimals : — 

Wl 1 7 4 1» ^ON ' til -IS £.47 AD? 

a> ft> 8> 5i >»• \rJ Tii JaSi 4s"2> isij ^si* 

Sometimes the result is obtained more quickly 

By multiplying the fraction by a factor which will change 
the last digit of the denominator into zero, and continuing 
the process until it consists of powers of 10 only. 

v. Repeating Decimals. 

72. The followine examples should be carefully noted: 
Express as decimals ^, f|, |^. 

Ex. I. 74)17 ('2297 

148 

220 
148 

720 
666 

540 
518 

22 

Which is the same as the 6rst remainder, consequently the 
figures 297 in the quotient will be repeated. We denote this 
fact by placing a dot * over the first and last figure of the series. 
/. result - '259^. 

Ex. 2. 19)13 (-68 

114 
160 

LSI 
8 

Which is half of the first remainder, .*. the next figure of the 
quotient will be half of the last one, the next half of this and 
so on ; the Quotient therefore is -684210526315789473684, &c., 
or •6842 1052631 578947 j. 
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Ex. 3 31-) 1 2 (-387 

93 

270 
248 



220 
217 



3 
Which is a quarter of the dividend, /. as in the above example 
dividing the quotient by 4, we obtain as result '387096774193544. 

73. The above are examples of recurring^ or circulating^ 
or r^/^^//«^ decimals, which are defined 

as decimals in which the digits are repeated. A pure circu- 
lator is one in which there are no figures except the recurring 
period, as Ex. 2 and 3 ; a mixed circulator in which there 
are other figures besides the recurring period, as in Ex. i. 

Exercise 30. 

Express as decimals : 

(^ °ll> 4l2> ^48) sYo) 726) 9To8* W a9> ^Sf* ^45* 

7^. Since a terminating decimal must have as denominator 
some power of lo, it follows that no vulgar fraction which has 
a denominator composed of other factors than 2 or 5 can be 
expressed as a terminating decimal, and must therefore be a 
circulating decimal. In other words, 

A vulgar fraction reduced to its lowest terms will produce a 
circulating decimal if its denominator contains any prime 
factor other than 2 or 5. 

And as the remainder, in any division sum, must be less than 
the divisor, it follows that the number of circulating figures 
must be less than the number expressed by the denominator. 
Thus f, if, Jf cannot have more than 6, 18, 30 different figures 
respectively in the quotient, or the several periods cannot 
consist of more than 6, 18, 30 different figures. 

Exercise 31. 

Express as decimals : 

/<l\ a 8 6 J 9 11 13 IB IT 19 21 23 25 97 
W s> T> Ti> is> iy> 1?> 23* 29> 31> ?T> 41» 4S> iY> d5* 
/n\ 90 ai 83 SB 87 39 il il «S J17 40 

\r) »o> 6T> eTi YT> Tsi ¥»> 88> soi »T> ioI> Tos* 
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79. To reduce a recurring decimal to a vulgar fraction : — 

Ut C - '6f. 

C « "07070707, &c. 
/. looC =» 7*070707, &c 
/. subtracting 99C - 7 

Again, let C - *i - -888, &c. 

.-. loC « 8-888, &c. 

/. 9C « 8 by subtraction* 

• • V, «* 5. 

And let C - -1745 = 745745, &c., 

/. loooC- 745745 

.-. 999C - 745 

• p — I* * 

• • ^ ~" 99^9* 

76. To reduce a purg circulator to a vulgar fraction, 
place all the digits of the period in the numerator, and as 
many nines as there are recurring figures in the denominator. 

Exercise 32. 

Express as vulgar fractions in their lowest terms : — 

(1) -5; -428571 ; -585714; 1-4; 3; -^2$; -li; -156; -608$ 

•03225806451612^ 

(2) 65; -627; -6; -676923; -197530864; 761904; "54; 247; 
•6423; -420}. 

77. Again, let C » -6^ = -6777, &c. 

/. looC « 67777, &c. 
.'. loC - 6777, &c. 

.'. subtracting these 2 equations, 90C = 67-6 

r 67-6 61 

90 90 

And if C « -036^ = -03020202, &c. 

looooC « 302-020202, &c. 
looC « 3-020202, &c. 
.•. 9900C -302-3 

/. (2- 302~3 , 299 
9900 9900* 

Hence to reduce a mixed circulator to a vulgar fraction, 
jdace in the numerator the difference between the number 

B2 
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formed by the figures up to the end of the first period and 
the number formed by those that precede the first period ; 
and in the denominator place 9 as many times as there are 
figures in the period, affixing as many cyphers as there are 
figures between the decimal point and the first period. Of 
course the whole numbers remain unaffected. 

Exercise 33. 

Express as vulgar fractions in their lowest terms : — 

(1) -56; '57^; -34$; -91789772; -01236; -9285714; -0443; 
•0503!. 

(2) -05 ; '545 ; -20837 ; -25462$; -030135 ; -8574236 ; 78$3o6. 

(3) 4*253; 5300243, 7-2iii; 2-5366; 5-1259^; 3*285714. 

(4) 6-3455$; ri$23076; 10-369523S ; 4-10642735. 

(5) 8-4598540! ; 7*6S3i; 9'093lS; 2-o$o$; S'lg^ii; ii'2if. 

78. Let us now ascertain the meaning of •$, 7$, -65$, &c 

In the 1st case let C = •$ = -99, &c. 

/. ioC = 9-9, &c. 

.-. 9C = 9 

C = i /. •$-!. 

In the 2nd case, let C = -7$ = -7999, &c. 

.*. looC « 79-99, &c 
/. loC » 7-99, &c. 
.-. 9oC« 72 

In the next case let C = -659 

/. loooC = 659999, &c 
/. 1000 = 65-999, &c. 
/. 900C = 594 

• • *" 900 100 "" 

Hence it will be seen that, as in case i,— 

A series of recurring nines immediately after the decimal 
point is equivalent to i ; and if such a series follow some 
non-recurring figures, as in cases 2 and 3, the last of these 
may be increased by i, and the nines omitted. 

79. The addition of circulating decimals is thus eflfected. 

Find the L.C.M of the numbers of recurring figures in each 
of the addenda, and after making the decimals of the same 
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order, carry on all the decimals further as many places as the 
number represented by the L.C.M. Thus, add together — 

3'579, 8*4?*, 9'3ii5i 12*46:7894. 

Here the periods consist of i, 2, 3, 4 figures respectively, 
and the L.C.M. of i, 2, 3, 4 is 12, and the greatest order beini; 
6 we shall have in all 18 places of decimals. 

3*579999999999999999 
8-476767676767676767 

9-32I52I52152152IS2I 

1 2-467894789478947894 
33-8461 83987768 I 461 8 I 

And the answer is 33-84618398776814, ^^. we have as many 
figures recurring in the sum as the number represented by the 
L.CM. 

80. The same method should be adopted in subtraction. 

Ex. I. — Find the value of 15-05}- 13-44^. 

Here the periods consist of 2 and 3 figures respectively, and 
the L.C.M. of 2 and 3 is 6. And the greater order being 3 we 
shall have nine places of decimals. 

15-0252525252 
13-247247247 

X -778005278 

and the answer is 1-7780055, i.e. we have as many figures re- 
curring in the remainder as the number represented by the 
L.C.M. 

81. In multiplication and division of recurring decimals. 

The recurring decimals should be converted into vulgar 
fractions, and when the product or quotient of these fractions 
has been found, it should be expressed as a decimal 

Ex. I. — Find the value of 3-^ x 5-49. 
37 - 3;-, 5-4$ - 5 If. /. y1 X 5-4$ - 3i X 5 J2 - V ^ V^ « 'y„ 

9 « 9 X II 

9 )1849 6 
9)2055-1 



11)228-345679012345679012 34 



20-7586980920314253641/5 
/. Answer -20-^58698092031425364. 
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Ex. 2.— I -083-2-1 '38. 

/. Answer « 78. 



lato loooo 



78. 



vi. Contracted Operations in Decimals. 

In some cases of multiplication and division of 
decimals the answer is required to contain a certain number 
of decimal places, when the following contracted operation may 
be employed. Thus, required the product of 414793, 237286 
exact to the 3rd place : 



TH. 



H. 
4 



T. 
I 
2 



U. 
4 
3 



I 
8 



2 

2 
2 



4 
9 
9 



4 

5 
o 

8 

3 



t. 


h. 


th. 


xth. 1 


7 


9 


3 




7 


2 


8 


6 i 


3 


7 


9 




8 


6 


/ 




3 


5 


5 


I : 


2 


9 


5 


8 i 


3 


1 


7 


6 j 


2 
4 


4 


8 


4 \ 


5 


6 


• 

t 



8 . 

Ans, 9842-457. 

Ex. 2. Multiply 8*6534 by 9*3215 so as to have 4 places in 
the product- 

8-6534 
9-3215 



7 7 
2 



8806 
5960 

1730 
8 6 

4 3 



2 
6 

5 
o 



8 0-6 626. 

Ans, 80-6626. 
In these examples it will be noticed we arrange the numbers 
under one another, units under units, &c., then multiply, ist, 
by the units digit in the multiplier, placing the product under 
the last digit of the multiplicand, then, as we proceed with the 
digits of the multiplier, we omit in turn the digits in the multi- 
plicand ', * we obtam a product of greater order than is required 
It would be well in all these operations to carry on the work one 
decimal place more than is required. 

83. When the quotient of a division is required only to be 
true to a certain decimal place, a similar method may be 
adopted, thus : 
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Ex. 3 7'936aT-2745i to four places of decimals. 
3745079362(28910 
54902 



Alls. TSgio. 
:s in ihe dividend and 
n mm the last digit. 

84. If in performing the operation of muliiplicalion we 
reject a figure larger than 5, it is generally well to add unitjt.o 
Ihe neit figure retained, and in division cut offfigures from the 
divisor, multiplying each time the figure just cut atfby the new 
figure of the quotient to ascertain the carriage, which is to be 
always the nearest ten. 

SS. In order lo obl.iin greater accuracy in finding the con- 
tinued product of several decimals, proceed thus ; — 

Arrange the factors in descending order of magnitude, 
move the points so lliat all the factors except the first are 
proper fractions, and retain in each product one more 
place than the assigned number. 

•tf. In all cases where vi:Igar and decimal fractions are 
I involved reduce the vulgar to decimal fraaions before procecd- 
[ ing with the operation. 

Thus, 7j + 5-45 -77S + 5-45 - I3'2- 

Miscellaneous Examples £. 
0) Reduce to a fraction in its lowest terms — 
■653631578947363421. 

+ ■078125 . ii + ■09373^ 
■2i438s? ■ ii+ill ■ 



(2) Find value of -J 



(I) Prove that 



■3461536 ,9^ 



.■5>a 



26 37 
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(4) Simplify (5\ - 63?) + (i - -04) + 5V 

(5) Prove that ^75 ^ •'3<^ + 3 ,9. 

^ ' 12 -1875 

(6) Simplify | + | + ^-(-o625xi6-i|). 

(7) Value of (J + 1 + 11)^2-312$. 

(8) Prove that Q-^f ^~||)' « ^ >< -201 797385620915032(1 

(9) Value of '5984 >< 909 x 1121 

•6720 X 544 XIII 

(10) •130^X1665 ^ -1369x275 .A 
436 72 

(U) Express as a decimal '^ ^^^"^^ '^^'^^ 

21 X 12 x4 



(12) 

(IS) 



j> »> 



»> »» 



5x5^x3 + 4x3 + 2^ 
220 X 3 

20 X 12 + 7J 



1760x3 X 12 

(14) „ „ (-321 1 X 21 + ; of 5 + -6925) X -05. 

(15) Find value of '8121^ x -606734 x 165 

' 33 X 134 X -026^ 

(16) Express as a decimal — 

(4X20X 12x4+17x12x4 + 9x4 + 3)-2-96o, 

and prove by expressing each fraction as a decimal and adding 
the results that it is equivalent to 4 + 15 + gf^ + 5I5. 

(17) Express as decimals — 

. J7 3 16 13 12 

' 20' 4 X 20 28 X 4 X 20' 16 X 28 X 4 X 20* 16 X 16 X 28 X 4 X 20' 

and add them together. Do the same with — 

2 U 2 4 



' 2? 28 X 4 X 20' 16 X 28 X 4 K 20' 16 X 16 X 28 X 4 X 20' 

and prove that the sum of the results is 8. 

J5+_7_2L 

(18) Find value of '5-7 '5 

•c + '7 7 

•5-7 -5 
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(IB) Find value of (iSsn-JI + iJi) " ■o6x(4 + A + 
decimal ; take 3s from it and express the answer as 1 
(M) Simplify (74 *U* i^i) " 3-^(44 ' IS + ^Va)- 
(Bl) Find value of 256-5 x (1-05)*- [55 + J +}|5fiJ! 
(B9) Find value of [zSooi (i'045)' — 3i95j]24oas a decimal. 
(BS) 909i'8o74253'2S-^(i-<'335)'- 

(S4) 300-^25-52 568 lis to 5 places. (85) 56375 . 2-s-Moi-s. 
(M) 4858-n-i-4-7S '" 5 P"a«5. (2T) 389775-4-8. 

Exercise 34. 

(1) 27-14986x92-41035 to4p1ai!es. 
(8) 48014936 X 372416 10 4 places. 

(3) 24903048 K '5732S6 to 5 places. 

(4) 325701428 X 7218393 to 3 places. 
(») 3508-92806-^92-41035 104 places. 

(6) 4I09-235IH-230-4O9 to4 places. 

(7) 37-io438*5?'3'96 10 5 places. 
{•) 9i3-o8*2i37-2 to 3 places. 

(») 23i7-ii32-^i04263-7 to 7 places, 

(1«) -13412.3-12 to 3 places. 

(U) 24-356782 - a45'326 10 4 places. 

(BJ 39-9470!5-^Il-2i32 to 2 places. 

CW) 34-952-^Sro7 104 places. (M) 378s-^2i-24t04pla( 

(l») 307-8-7-33-8 to 3 places. (le) 8747^4 1 3-4 10 3 plai 

(IT) 91-4-9-9030-4 to 4 places. (IB) 4-37-^-0104 10 3 plai 

(Ifl) 9i-6-r-893r6i lo 4 places. (SO) 43*2-^0351 lo 3 plai 

(U) «4-S-=- 3936-2 104 places. (23) 56-64-7--OI07 to3pla< 

(M) 37S2-r287i-3[o6places. (M) 507-97-^ -0023 to4places. 

(W) 39"49-^i3'476 104 places. (88) 72i-42-r-2i9t04places. 

(87) -034-=-3-i4 lo 5 places, (88) 1-^9403 to 7 places. 

The Measures and Multiples of Frartions 
and Decimals. 



Klr^ 



•7. Ifwe rememberourt 
ly given, vit. that if A is 
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tained an exact number of times in B, and then B is said to be 
a multiple of A, the reason of the following methods adopted 
will be apparent. 

Ex. I. Find the G.C.M. and L.C.M. of ^, ||, fj. 

Reduce them to a common denominator, 350, the fhictions now 
appear as {^, ||§, |f| ; the G.C.M. of 90, 168, 189 is 3. 

the L.C.M. „ „ „ 756a 
.-. G.C.M. of the fractions is jf^, the L.C.M. is 'i^**-^- 
Hence the rule to find the G.CM. of vulgar fractions : 
Express them as equivalent fractions with a common denomi- 
nator, then the G.CM. required will be the fraction with the 
G.C.M. of the new numerator as its numerator, and its 
denominator the L.CM. of the denominators. 

88. Again, to find the G.C.M. and L.C.M. of decimals, the 

rule is 

To make the order of the decimals the same ; then find the 
G.C.M. or L.C.M. of these numbers, disregarding the 
decimal points ; and mark off from the results as many 
places as this order consists of. 

Ex. Find the G.C.M. and L.C.M. of 2*88, 3*6 

2*88, 3*6 expressed in same order are 2*88, 3*60. 
The G.C.M. of 288, 360 is 72. 
The L.CM. of 288, 360 is 1440. 
/, G.C.M. required is 72, the L.C.M. is 14-4. 

XL POWERS AND ROOTS, 
i. Squares and Square Roots. 

89. When a number is multiplied by itself the product is 
called the square or the second power of that number, thus, 
25 « 5 X 5 « 5'Ms the square of 5. When this number is a whole 
number the product is a perfect square. 

90- If we find the continued product of 2x2x3x3x7, the 
result is 252 ; this is not a square number, •/ it contains only 
one factor, 7, /. to make it a square number we must multiply 
it by another factor, 7. We can now deduce a method for 
solving this question : What is the least number by which 252 
must be multiplied to become a square niunber ? 

Resolve the number into its elementary factors, and 
introduce factors which will ensure each elementary factor 
being repeated an even number of times 



I 



(B) S4- {6) 72. (7) 99- 
188. (U) 432. (18) 999. 
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Exercise 35. 

What factors will make the followiog numbers perfect 

(I) 18. (2) 24- {!) 27. (4} 32- 
{■) 108. (9) 112. (10) i?6. (U) : 
(M) 5760. 

91. The square rool of a number, symbolised by V~ii 
that number which, multiplied by itself, produces the given 
number, thus, 5 is the square root of 35. 

In order to find the square root of a given number, the 
most obvious method would be at present to resolve the 
number into its eiementaiy factors, employing the ' tests of 
divisibility,' knowing that if the number is a perfect square 
each factor involved roust be involved at least twice, and 
therefore the square root required will be the continued 
product of these factors repeated Jialf as many times as they 

tin the square number. 
: 
m finding the roots by the ordinary method is considerably 
ibonened. Thus, find ■v'S47S6- Here, applying tests we see it 
will divide by 2 and by 9, ,'. we can divide it by two factors of 2 
and 9. 

4)54756 

9) '3689 

9 )'5ai 

169 

■- 54756-"' "9' "'69 ■■- v'5475G-2'<9'' »^iS9 

e know, by a method to be explained 
9 K 13 - 234. 



Thus, to find the square roo 


of 


44: 


21144 






2)72 






2)36 






a)i8 






3)9 




.-. 144 = 2' X 3'. 


3 




:. ^^144 = 2'=<3 - 12. 


9Z- Many examples of cou 


se 


>ccur where this method is 


;>plicable ; but in many case 


iti 


useful, and often the labour 




square root of 169 w 
3 ; .■. v'547S6 - a « 
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Exercise 36. 

Find by this method the square root of 

(1) 36. (2) 144. (3) 81. (4) 64. (6) 324. (6) 1089. (7) loa 
(8) 784. W 4356. (10) 1 1025. (U) 625. (12) 729. (18) 1296. 
(14) 193600. (15) 57600. (16) 32400. (17) 592900. (18) 4096. 
(19) 50625. (20) 7056. (21) 613089 given that 29 is a factor. 
(22) 141376. (23) 1960000. (24) 10240a (25) 56250a 
(26) 88209. (27) 19360000. (28) 22071204 (29 is a factor). 
(29) 6350400. (30) 238517136. 



The squares of the first twenty numbers should be learnt 
by heart. We now proceed to the explanation of the general 
rule of extracting the square root of any number. 

^ To do this we shall adopt a new notation, which will easily 
explain itself, thus, 7 will be represented by 7, 70 by 7 j or 7 x lo^ 
700 by 7a or 7 x 10'. 

The figures written below, or the subscript letters, denoting 
the number of factors of 10 taken, thus 75-700000, 73 = 7000^ 
7a = 700, 7i « 70 ; thus 3457 may be written 3, + 4^ + 5i + 7, and 
if the square of 3457 is required, the result might be represented 
thus : 




24199 
17285 
13828 
1 037 1 

1 1930849 

Or, adopting this new notation, the operation would appear 
as below : 

33+ 4a+ 5i+ 7 
3»+ 4i+ 5i+ 7 

9c+i25+i5, + 2i3 
+ 125+ 16^ + 203 + 285 

+ 15, + 203 + 25, + 35, 

+2i3+28a + 35i + 4 9 

9^ + 245 + 46^ + 823 + 81^ + 704 + 49 

> From here to Art. 94 may be omitted by a begiaaer. 



^ 
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- 9000000 + 2400000 + 460000 + 82000 + 8 100 1- 
19- 

t of 11950S49, we may 

The number = 9, + 24^ + 46,+ 82, + 81, + 70, + 49. 

I ^9(=3^ Put this in the quotient and bring down the 
next two terms ; twice the quotient is contained 4 times in 
the first term of the result, put the 4 in the quotient and 
also in the divisor, multiply them together, and to the 
difference between this product and the last portion of the 
dividend annex the 2 next terms, double the quotient again, 
and make the product the new divisor, and ( 
|irocess till there is no remainder. 



I 



9, f24i + 46, + 8i, + 8r, + 7o, + 49(3, + 4.j+Si + 7 



6,+ 8, + 10, + 7)42, + 56, + 70| + 49 
42»*56,>7o, + 49 
The square Tootequ3ls-3,4j5i7. °^ 3457- 
•4. The above is generally worked thus : 



Matt off the number into periods by putting a dot over 
the units, hundreds, tens of thousands, millions, &&, i.e. on 
every alternate digit beginning at the units place. Find the 
highest square number in the first period on the left : the 
corresponding root will be the first figure of the answer. 
Subtract the square number from the first period, and annex 
to the remainder the two figures of the next period. Double 
the root already found, and prefix it as a divisor to the 
number last mentioned. Place the quotient both as the 
second figure of the root, and also as an additional figure 
in the divisor. Multiply the divisor so completed by this 
last figure, subtract, and to the remainder annex the two 
figures of the next period, and proceed as before. 
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ii95o84$(3457 

64)295 
256 

685)3908 
3425 



6907)48349 
48349 

Exercise 37. 

Extract the square root of — 

(I) 17698849. (2) 6084. (3) 4096. (4) 841. (5) 56821444. 
(6) 714025. (7) 9585216. (8) 45369. (9) 108x6. (10) 74529. 

(II) 33709636. (12) 5764801. (13) 10099684. (14) 522729. 
(16) 7890481. (16) 8832784. (17) 197262025. 

(18) 4745757682576. (19) 10246401. (20) 81830116. 

(21) 197739844. (22) 186624. (28) 77841. (M) 9659664. 

(25) 37491 129. (26) 16949689. (27) 3534400. (28) 65561409. 

(29) 99960004. (30) 24088464. (31) I19550669121. 

(32) 368451428004. (33) 177241. (84) 4334724. 

(36) 14356521. (36) 17338896. (37) 16353936. 

(38) 3915380329. (39) 120409. (40) 4376464. (41) 57426084. 

(42) 29506624. (43) 69355584. (44) 65415744. (46) 481636. 

(46) 1022121. (47) 229704336. (48) 659565124. 

(49) 25553025. (60) 282475249. 

95. To find the square root of a decimal which is a 
terminating decimal, we may proceed as before, marking 
off in the root half the number of places as in the square. 

Thus to find the square root of 68*492 176 — 

68-492176(8276 
64 

162)449 
324 



1647)12521 

1 1 529 



16546)99276 

99276 
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Here, the square being of the sixth order, the root must be 
of the third. /. root -8*276. 



38. 

Find the square roots of— 

(1) 162409. (2) i87"4i6i. (8) 40-1956. (4) 94-2841. 

(5) 482-6809. (6) 66-585600. (7) -25. (8) -16. (9) -0016. 

(10) -0729. (U) 1524-9025. (12) 48*8601. (13) 84-8241. 

(14) 449-44. (16) -0001. (16) 1-7161. (17) 22-1841. (18) 4-1209. 

(19) 6577-21. (90) -106929. 

96. In extracting the root of a non-terminating decimal, 
unless otherwise directed, make the order of the square 10, 
the root then will be of the fifth order. 

Thus find square root of -7 to 5 places : 

•7606060606(8366600265 
64_ 

163)600 
489 



1666)11100 
9996 



16726)110400 
100356 



167326)1004400 
1003956 



167332002) 444000000 Am, to 5 places = -83666. 

Continue the process. 

334664004 

1673320046) 10933599600 
10039920276 



1 673320052 5) 89367932400 

thus ^7 to 10 places - -8366600265. 

97. Suppose now when we had obtained the first 6 in the 
root, we had, instead of adding 2 figures to the remainder 1 104, 
and one to the divisor, cut off one figure at a time from the 
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divisor, as in Art. 83, and proceeded by simple di\ision, we 
should get 2 more places in the quotient, thus : 

i^)[^) 1 104(66, carrying i from the rejected 2; 
1003 

loi 
100 

I 

so when we have obtained 5 places, 5 more can be obtained by 
division, thus : 

1^^^^)444(00265 
334 

109 carrying 4 from rejected 7 x 6 = 42 
100 

9 

8 carrying 3 from rejected 6. 

I 

Accordingly we may beg^n to cut off figures from the divisor 
as soon as more than half the number of significant figures re- 
quired have been obtained. 

Apply this method to find to nine places the square 
roots of— 

Exercise 39. 

(1) 2. (2) 3. (8) 5. W 6. (5)8. (6) 10. (7) 11. (8) 12. 
(9)13. (10)14. (U) 15. (12)17. (13) 18. (14)19. (16). 2a 



To find the square root of a fraction, reduce if neces- 
sary to an improper fraction, find the root of the numerator 
and root of the denominator : or express vulgar fraction as 
decimal, and proceed as in last 2 articles. 

Thus N/Il!=N/l!-^-i=i|; 

orN/i|| = N/i*96=i*4. 

99. 5 -y25, .-. 5x5 = ^/^ X n/2S ; but 25 « 5 X 5 /. 25 
«= \/25 X ^^25 ; in other words squaring a square root is effected 
by removing the symbol. We might also show that 



2S = ^/625 = v^25x25. 



/, ^/2S X ^25 = V2S X 25. 
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i.e. the product of 2 or more factors {as -v^Ix \/3"x /^/X- \^3o} 
is the root of their product. 

100. To find the value of— 

Hence, to simplify such fractions, 

Multiply numerator and denominator by the denomi- 
nator, or some factor which will make it a square, then 
extract the root of the numerator and divide it by the 
denominator last obtained. 

101. To find the square root of circulating decimals, 
either proceed as in Art 97 or reduce to a vulgar fraction 
as in Art. 98. 

Exercise 40. 

In the following examples all decimals should be carried to 
5 places. 

Find value of — 



(1)n/2+v'2. (2)^/(3-V'3). (8)a/5-v/5. (4)>/7 + >/7. 

What is your error in trying to prove the following 6 
identities — 

(6) (8 + ,/8)(8-^S)-56. (6) (5_+ n/5) (5 ->/?)- ?o. 

(7) (2 +y 3) (2- ^3)- I. (8) n/-$ - 1. 

(9) (Vii + n/io) (>/ii --v/io)-!. 

(10) (,/i7+ sJTa) (>/r5 - >/ M) - I. W n/I (ISWI. 
(18) ^^40^. (14) i/2}. (16) v^-oooo729. (16) ^iifj. 

(17) ^T2\, (18) ^/lgJ. (19) V76ff. (20) yy/i^. 

ii. Cubes and Cube Roots. 

102. When a number b multiplied by itself twice, the 
continued product is called the cube of the number. 

Thus, V 5 X 5 X 5 - 125, 1^1^1^2Al\ 125, 343 are called 
the cubes of 5, 7 respectively, or 125 « 5', 343 » 7*. 

•p 
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103. If we find the continued product of 2x2x2x3x3x7, 
the result is 504, this is not a perfect cube, V it contains only 
2 factors of 3 and i of 7 ; ,', to make it a perfect cube we must 
multiply by 2 X 7 X 7. 

Hence, to find by what factor a number must be multi- 
plied to become a perfect cube, we resolve it into its 
elementary factors, and introduce factors which will ensure 
each elementary factor occurring 3, 6, or 9 times, &c. 

Exercise 41. 

What is the least factor which will make the following per- 
fect cubes ? — 

(1) 6561. (2) 4096. (8) 16807. (4) 774144. (5) 1002375. 
(6) 36864. (7) 491520. (8) 814968. (9) 67108864a 
(10) 7283146752. 

10*. The cube root of a number, symbolised by \/ 
or ( )* is that number which multiplied by itself twice 
realises the given number. 

Thus *.* 343 = 7' /, 7 is the cube root of 343 written 4^343 

or (343)^. 

105. In order to find the cube root of a perfect cube, 
i.e. of a number whose cube root is an integer, our method 
at present would be to resolve the number into its elementary 
factors, employing the * tests of divisibility,' knowing that if 
the number be a perfect cube each factor involved must be 
involved at least 3 times ; and therefore the cube root 
required will be the continued product of these factors 
repeated one-third as many times as they are in the cube 
number. 

Thus 125 = 5 X 5 X 5 « 5* .*. its cube root is 5. 

729 = 3x3x3x3x3x3- 3«. 

/. its cube root = 3' « 9- 

106. Many cases occur where this method is inapplicable, 
but it is firequently usefiil, and often the labour of extracting the 
cube root is in this way shortened. Thus to find the cube root 
of 1601613, we see from the tests that 9 is a factor. 
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9)1601613 
9)>77957 



9)J9773 



2197 



/. i6oi6i3-9'x2i97 /. y 1601613 = 9x4/2 197 



and 4^2197 we shall find by a method to be explained » 13. 

/. yi6oi6T3 -9x13 -117. 

Exercise 42. 

Find by this method the cube roots of— 

(1) 4096. (2) 32768. (8) 262144. (4) 970299. (6) 250047. 
(6) 14832537993 of which 13 is a factor. (7)' 14706 12 5. 
(S) 2097152. (9) 16777216. (10) 130323843. (11) 322828856. 
(12) 1342 17728. (13) 12261 5327232 of which 23 is a factor. 

107. The cubes of the first nine numbers are : — 
I, 8, 27, 64, 125, 216, 343, 512, 729 
.*. these numbers should be learnt by heart 

X08*« We now proceed to explain the method of finding 
the cube root of any number which is a perfect cube. Adopting 
the notation of Art. 93 — 

2456 

2456 

14736 
12280 
9824 
49'2 

6031936 
2456 



36191616 
30159680 

24127744 
12063872 

14814434816 

* May be omitted by a beginner. 
Fa 
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2s+ 43+ 5i+ 6 
2s+ 4a+ 5i+ 6 

4g+ 85+10^+12, 
+ 85+ 164 + 20J + 24, 

+ IO^ + 20s + 25, + 30i 

+ i2, + 24, + 304 + 36 
46+165 + 36^ + 643 + 732 + 601 + 36 

4«+i65+ 36^+ 64,+ 73a+ 6O1+ 36 



2.+ 



4a + 



5i+ 6 



^8 + 328+ 727+1285+1465+120^+ 72j 

+ 163+ 647 + 144^, + 2565 + 292^+ 240, + 144, 

+ 2O7+ 80^+1805 + 320^+ 36S3 + 300J+ i8oj 

+ 24^+ 965 + 2164+ 3843 + 4383 + 360^ + 216 

89 + 483+1 567 + 3763 + 6785 + 9484 + 1061, + 882, + 540^ + 216 

12. 



(0 3(2,)'- 

(3x2s + 4a)4a = 

3(23 + 4a)' = 

{3(28 + 4a) + 5i}5i- 

3(23 + 4a + 5i)' 

{3(2s + 4a + 5i) + 6}6- 



+ 245 + 



16, 



123 + 245+ 164 
123 + 485+ 484 



3O4 + 



6<^+ 



25s 



123 + 485+ 784+ 60j+ 25, 

123 + 485+ 1084+ I20j+ 7S2 

363+ 72a + 90i + 36 



(2) 



123 + 485 + 1084 + 1 59, + 147, + 90^ + 36 

^ , 43 + 5i + 6 
89 + 488+1 567 + 3763 + 6785 + 9484 + 1061. 
8. 



[2s+ . _. 
[3 + 8823 + 540^ + 216 



483+ 1567 + 3763 
483+ 967+ 643 



6O7 + 3123 + 6785 + 948^ + io6ij 
60^ + 2403 + 3905 + 300^+ 1253 

723 + 2885 + 6484 + 9363 + 8823 + 540, + 216 
723 + 2885 + 6484 + 9363 + 882, + 540^ + 216 

.*. cube root required is 2456. 

109. This perhaps will explain the reason for the following 
contracted method. Mark off the number into periods of three 
figures, placing a dot on the unit figure in each period. The 
number of dots will be the number of figures in the root 

N.B. — (i) and (2) should be placed side by side with the boiuoiita] 
lines of (2) in the same straight line with those of (z). 
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3x(ao)'-3xio'Ka'- 


,100 . . M 


i4l8i4H34«i«|i456 
8 . . . (w) 


i3«20t4j4~64*4- 


J56 . . (^) 

U56 . . (i) 


6S14. . . . M 
5824. . . M 


3x{j4o)»-3Ki6«x24» = 


17J80O. . (S) 
176425- ■ W 

18007500 . (f) 
44.36. I/) 

18051636 . w 


990434 . . {J) 
882125 . M 


3-(i4So)* = 3''io'+a4S' = 
{3.3450 + 6)6-7356-6- 


108309816 . (0 
108309816 (?) 



I 



(<t), {^*), (;■), &c. are called respectively the 1st, 3nd, and 3rd 
trial divisors, and are the continued product of 3, 10'', and the 
square of the number already in the root. 

(i/), (e), (/) are obtained by adding the new figure in the 
root to ihirly times the number already in the root, and multi- 
pl)ing the sum by the new figure in the root. 

(A), (*),{/) arc the sums of a, rf; i.i;; c,/ respectively. 

(m) is the cube of the ist figure In the root. 

C"). (/)i (y) 3r= the products of (A), {i), {I) by the next figures 
in the root taken in orcler. 

C*^ {■*)> CO *■* called the isl, and, 3rd remainders with the 
next figures of the cube number brought down. 

The figures in the root are (he quotient of r by a ; j by i ; 
thy c, &c. Care must be taken not to make them too large ; 
e.g. if in r-i-a we had used ;,</ would have become 65 x 51=315, 
■nd A would be 1525 and r 7625, a number obviously loo large. 

We may now [>roceed to examples, and the last set should 
!be worked again this way. 

Exercise 43. 

Find the cube roots of— 

(1) 97336- (2) 405124. (a) 94i"92' (4) 2985984- 
(») 134217728. (6) 273359449- W 1672B4151. (B) 731189187729. 
(9) 10970645048. (10) 1 37 1 742 1 0E3 6762 68 902 6063 1. 
(U) 2803221. (12) 8365427. (13) 8«595449i. (U) 7077888. 
tW) a;i23939'- (W) 991026973- (") '2812904. (18) 28372625- 
(W) 20123648. (20) 8741816, (21) 48228544. (82) 340122:4. 
(M) 56623104- (21) 171735'^- (") 39651821. 
(»e) 122615317232. (27) 46656. (88) 15069223. 
(It) 64481201. (30) 28991029248. (31) 12821119155125. 
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1X0. To find the cube root of a decimal fraction which 
terminates proceed as above, disregarding the point, and mark 
off from the root one-third as many places as are contained 

in the cube number. Thus V i '3* i = i 'i. 

To find the cube root of a vulgar fraction, place the cube 
root of its numerator over the cube root of its denominator, 
or reduce to a decimal and employ rule above : or Art loo. 

111. The result in Art. 109 may also be practically ob- 
tained in this way — 



(i) 

2 
2 

4 

2 
64 

68 
4 
725 

5 
730 

5 



7356 



(ii.) 

4 
8 

1200 . 
256 . 

1456 . 
272 . 

172800 

362$ 

176425 

3650 

18007500 

44136 

I 805 I 636 



(iii.) 

i4l8 1414341816(2456 

8 

6814 

5824 



990434 



882125 



1083098 16 



108309816 



Comparing these figures with Art. 109, those under (iii.) are 
the same, (ii.) are the same, with the exception of figures before 
line * a\ between * A ' and * d, and * >&,* * e,' 

Hence this practical rule for cube root : Arrange the paper 
in 3 columns as above. Find the nearest cube root of first period. 
Place it in the quotient and also in (i.), multiply it by itself, 
and put the product under (ii.), to this add twice tne square of the 
first figure of the root, and annex 2 cyphers — line * a,* Now 
add the first figure of root to its double, annex the second 
figure of the quotient, this gives *rf* in (i.), multiply this again 




and multiply the result by it, and we |;et line 'iff.' 'C'=»*>fe* + *^* 
with two cyphers annexed. Line '/' m (i.) is got by adding to 
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line *5' the last figure in quotient and annexing the new figure 
of root, and the product of this by the new figure gives line */* 
in (ii.), */*"*^' + */' under (ii.). Column (iii.) is obtained as 
already shown in Art. 109. 

XX2. After obtaining a few figures in the decimal part of 
the root, bring down no more zeros in remainder of (iii.), cut off 
one figure from the right of (ii.) and 2 figures from i, and then 
work as in contracted multiplication and division of decimals. 

Thus find cube root of 21035*8 to ten places of decimals. 



(i-) 

2 
2 

4 

2 

67 
_7. 

74 
7 
816 
6 

822 
6 

82804 

4 

82808 

4 

181281 1!^ 



(ii.) 



4 
8 



1200 

1669 
518 



218700 

_4896 

223596 

4932 



2285280000 

3 3^216 

228561 1216 

331232 

2285942448 

74531 
228601697^ 

7453X 
2286091 5X 

a 

228609234 
81 

2286093^ 
22861 
2286 
228 

23 



(iii.) 

2!o35*8 (27-60491055944 
J 

1303s 
1 1683 



1352800 



I 34 I 576 
1 1 224 



9142444864 
2081555136 



205 74 I 528 I 
24139855 



22860923 

1278932 
1143046 

135886 

I 14305 
21581 

20575 

1006 

914 

92 

9L 
I 
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Exercise 44. 

Find the cube roots of — 
(1) 64481-201. (2) 28991-029248. (3) -000076765625. 
^4) f HH. (6) 7? to 8 places. (6) 16 to 6 places. (7) 91 J. 

Find to six places of decimals — 
(8) Cube root of 2. (9) The fourth root of 2. (10) The fourth 
root of 97-41. (U) The sixth root of 21035-8. (12) The sixth 
root of 2. (18) The eighth root of 21035-8. (14) The eighth 
root of 2. (15) The ninth root of 21035-8. (16) The ninth root 
of 2. (17) Express (4) as a decimal, and find the cube root of 
the result. 

XII. CONCRETE NUMBERS. 

I. MEASURES OF MONEY. 

X13i 2 farthings . . . are i halfpenny. 

4 farthings or 2 halfpence are i penny. 

12 pence .... are i shilling. 

20 shillings . . . are x pound, or sovereign. 

The symbol £ placed before or over a number denotes pounds. 
„ s, „ after „ „ shillings. 

„ d, „ after „ „ pence. 

Since i farthing is | of a penny, 2 farthings or i halfpenny is 
I of a penny, 3 farthings is | of a penny ; the symbols ^, id.^ 
\d, represent i farthing, 2 farthings, 3 farthings. 

Thus 5 pounds 12 shillings and 7 pence 3 farthings is written 
£$. i2s. 7\d. Sometimes farthings is denoted by q, thus 3 far- 
things is written 3q. 

11^. If now we take one pound as our unit, its submultiples, 
shillings, pence, and farthings are called its denominations. 

If a quantity is expressed in one denomination only it is 
called a simple quantity— as £7. 

If a quantity is expressed in several denominations it is 
called a ^^?;«/^f/m/ quantity — as;^i2. 13J. ii\d. 
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115. Reduction is the process by which we express (1) a 

simple or a compound quantity in terms of its lower den 

tioDs, or (2) a simple quantity in terms of its higher 



116. As an example of (1), to reduce pounds to shillings, to 
6Qd how many shillings there arc in £p, and in ^9. 15J., Ihe 
process is thus arranged : 

I £ s. 

7 9 15 



140 



'95 



I 



Since £1 contains 20 shillings, ;£? will contain 7 k 20, or 
140 shillings ; and £<j. 15J. contains 9 » 20 + 15, or 180 + 
15, or 19J shillings ; Le. to change pounds inio shillings, we 
Multiply the numt«r of pounds by 20 and add lo the product 
the number of shillings, 

Exercise 45. 

Reduce to shillings : 

(1) /'O. (3) /14. (3) I16. (4) ^34. (6) Z38. (fl) lio. 
(T) ^490. (8) /5T4- (0) .£498. (10) £i(>. ^s. (U) ^£18. 7/. 
m 1*7- 9'- (IS) Z8. 19J. (14) ^is- lbs. (16) ^17. i?^- 
(U) ^64. <5*. (17) ^6g. .9.. (18) ^79. i7f. 

117. Next, to reduce .1 sum of money lo pence, we reduce 
as above the pounds to shillings, then multiply the number of 
shillings thus obtained by 12 and add 10 the product the number 
of pence. Thus to reduce &c. yd. ; ZS- '3^- 4''' lo pence, we pro- 
this way : 

I. rf. I s. d. 

5 13 4 



ceed ii 
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;^5 contains 5 x 20, or 100 shillings .*. £$. 13X. contains 113 
shillings, and 113 shillings contains 113 x 12 or 1356 pence, 
.*. £S' ^3^' 4^' contains 1360 pence. 

Exercise 46. 

Reduce to pence : 

(1) 6j., 75"., 8j., gs,y ios,y lu., 12s, (2) 6j. 6^., ys, yd., Ss, Sd.^ 

9^' 9^' (3) £2^ 3^' 4^M £3' 4^- S^'i £4' 5^« 6^-> ;£5' 6j. 7^-, /6. 
7J. 8</., £7. Ss, gd.y £S, gs, lod, (4) ;£i2. lU. irf., /13. 12s. 2//., 
;£i4. 13J. 3</., ;£i5. 14J. 4^., ;£i6. 15^. 5^., ;£i7. i6j. 6^. (6) £2^^ 
OS, 6d., £3S- ioS' ii^> £4^' ^S^' 9<^> £57- oif. 3<il, ;£68. 14J. 5^^, 

;^79. I I J. 2</. 

(6) Change to pounds 123456, 789543, 567843, 157678 guineas. 

(7) Change to guineas 399854, 568943, I79055> 33347 pounds. 

(8) Change to pounds 157643, 678954, 176653, 35789 guineas. 

118. Next, to reduce a sum of money to halfpence^ we re- 
duce as above the sum to pence, multiply this number by two, 
and to the product add the number of halfpence ; thus to reduce 
£5' 6 J. 7ld to halfpence, arrange the work in this way : 

£ s. d, 

5 6 7} 
20 



106 
12 

1279 

2 

2559" 



.*. £S- 6j. 7ld, contains 2559 halfpence. 

Exercise 47. 

Reduce to halfpence : 

(1) £3. 16s, Zd, £a. 15-f. S^-t £S' i6j. 6^., £6. 17s. 7d, 
£7, i8j. Sdy £S. 19^. 9</. 

(2) £13. i6s. g\dy £14. 17s. io|</., £iS' i8j. ii|^, /16. 
oi. o|i/., £17, I J. o|</., ^i8. Of. i\d 

(8) £24. 4J. 4i</., £/fi, 8j. 9^, £16. 7s, io|//., £$7. 19X. oJ<£, 
;£89. Of. Hid., £<^ 19^. 11^. 
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119. N>\[, to reduce a sum of money to farthings, reduce 
the sum to pence, multiply this number by 4, and lo the pro- 
duct add the number of farthings ; thus to reduce £,(>. lbs. 7l<l. 
to lanhings. 



6559 

6559 farthings, 



I 



.-. 16. It,. 7i,i. 

Exercise 48. 

Reduce to farthbgs : 

(1) /62. I4J. 6\d., £64. i6j. sK. :£7S' i^. 7i^, jC^O. iw. 
»iK. A97- IS*- 4i''.. Z17- "7*- 71'/- 

(S> ^76, 181. 9lrf, £67. igs. io}</., ^96. i8j. 11^.^, ^68. 
iu. toid., ^79. s,(. sii/., £ig. iijs. 9}^. 



^ 120. The 

is expressed a: 

iBg Reduction, may be now explained. 

pounds. 

If we arrange the shillings in piles of 20 shillings each, wc 
should have 5 piles exactly, and as each of these piles might be 
replaced by a sovereign we should have £$. In the same way if 
wchad 107 shillings we should have 5 piles, or/5, and 7 shillings 
over, that is to say, we have as many pounds as 20 Is contained 
^K in the numbet of shillings. .'. to reduce shillings to pounds 
^^Lwe proceed ihus : divide the number of shillings by z< 



3P)I0,7 



, Iberc are 107 shillings in £s- 7s. 
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Exercise 49. 

Reduce to pounds the following number of shillings : 

(1) 200, 280, 320, 170, 190, 150. 

(2) 4900, 5140, 4980, 1400, i960, 2880. 

(3) 379, 316, 394, 2653, 2212, 2758. 

(4) 1080, 1416, 1272, 3032, 2528, 3152. 
(6) 1800, 2520, 2980, 1530, 1 7 10, 1350. 
(6) 4999, 5179, 5377, 777^, 8889, 9999. 

121. Next, to reduce pence to pounds and shillings, arrange 
the pence in piles of 12 pence, replace these piles of pence by 
shillings, then arrange the shillings in piles of 20 shillings, 
replace them by pounds ; in other words, divide the nimiber 
of pence by 12, the quotient by 20; thus reduce 8372 pence to 
pounds, shillings, &c. : 

12)8372 



2.0)69,7—8 



;£34— 17— 8 
/. 8372 pence are equivalent to ;^37. 17s, Zd, 

Exercise 50. 

Reduce to poimds and shillings the following pence : 
(\) 72, 104, 820, 3988, 5706, 8372. 
2) 96, 79, 1026, 3737, 5503, 8853. 
(3) 108, 69, 131 5, 4242, 6209, 9594. 

122. In the same way, to reduce halfpence or farthings to 
pounds, &c., we should proceed thus : 

Reduce 33593 halfpence and 4275639 farthings to £ s. d, 

2) 33593 4) 4275639 

12)16796 — \ 12)1068909— J 

2,0) 139,9— 8 2,0)8907,5—9 



^69— 19— 8J ^4453—15-^} 

.*. 33593 halfpence « £fi/(), 19J. %\d, : and 4275639 farthings 
-i;44S3. 15-^. 9 J^. 



r 
I 
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Exercise 51. 

Reduce to jQ s. d. the following farthings ; 
(1) 4i6> 336, 176, 3180, 4104, 5260, 1553, 15148, 1796S. 
(8) 60216,62224,66032,73854,72694, 71894, 82442, 86370, 
*>374- 

g 62230, 124262,67186, 28682, 26670, 2778, 37438, 38106, 


Reduce to £ t. d. the following halfpence ; 

(4) 30108, 36927, 41211, 3111S, 14341, 18719, 64789, liA'fi- 

(5) 31112, 366347,4318s, 3ii3»> "3335, 19053, 38106, 76212. 

(6) 33016. 35947, 40817, 33593. 13789. 18191. 36382, 39493- 

123. Reduction, descending and ascending, are converse 
processes ; if therefore we perform one process on a given 

Sianiity, and on the result the other process, we ought to get 
c original quantity. Thus, if by the descending process we 
find that ^4453- IS^' 9J<'- is 4275639 farthings, we ought by 
the ascending process to tind that 4275639 farthings is ^4453. 
I5f. 9K- 

Hence every example of reduction, with its proof, is an ex- 
" ■ ' ' i a test of the accuracy of 

124. The copper coins now in circulation in Great Britain 
an the farthing, the halfpenny, and the penny. 

The silver coins in use are the crown (5J.). the half-crown 
(zt. 6rf.), the florin (2j.), the shilling (I2rf.), the sixpence (or 
tester), the fourpenny piece (or groat), and the threepenny 
piece. 

The gold coins in use are the sovereign (or pound), and the 
half-sovereign. 

Copper coinage is not a legal tender for more than I2rf., nor 
silver coinage for more than 40J'. 

The following gold coins were formerly in circulation : the 
Doble (6r. 8^.), the angel (ion.), the half-guinea (loi. (>d.\ the 
mark (131. 41/.), the guinea (2 1 j.), the Carolus (23;.), the Jacobus 
(25J.), the moidore (27J.). 

The subjoined list should be learnt by heart : 




4 threepenny pieces 
3 fourpenny pieces 

5 sixpences . 
40 sixpences 



make I shilling 

„ I shilling 

. „ I half-crown 
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8 half-crowns . make i pound 
21 sixpences . . „ i naif-guinea 
42 sixpences • . „ i guinea. 

The following examples worked out should be carefully 
noticed. 

Ex. I. —Reduce £664. 12s. to guineas. 

£ s. 

6^ 12 
20 

13692 

.*. ;^684. i2s. - 13692 shillings, and since there are 21 shillings 
in I gumea, there will be as many guineas in £6^4, izf. as 21 is 
contained in 13692: dividing 13692 by 21 we obtain 652 as 
quotient; thus:— 

j 3 )13692 

^'l 7 )4564 

652 
.*. 652 guineas » ;£684 12s. 

Ex. 2. — Reduce 384 guineas 155. to pounds. 

384 15 
21 



389 
769 



2,0)807,9 



403 — 19 
t\e, since i guinea contains 21 shillings, 384 guineas i$s, contain 
384 X 21 + 15 shillings, or 8079 shillings, which -;^403. 19^. 

Ex. 3,— Reduce 18942 half-crowns to half-guineas. 

18942 
5 



i\ 



3)94710 



(7) 31570 
4510 

/. 18942 half-crowns a 45 10 half-guineas; le. since i half- 
crown contains 5 sixpences, 18942 half-crowns will contain 
18042 X 5 « 947 10 sixpences ; and as there are 21 sixpences in 
X half-guinea, we divide 94710 by 21 to obtain the number 
requir^ 




MEASUREB OF MOIOIT, 
Ex. 4.— Reduce £6l, 17J. Sd. to groats. 



"37 

3 

3713 
/61. 17J. = 1237 shillings, and i shi!!ing = 3 groats, .*, 1137 shil- 
lings- 1237 k 3-3711 j. &8rf, ^2 groats, ,■. ^61. lys. 8,/. -3713 
groats. 

Exercise 52. 
Reduce to farthings — 

(1) 25613 guineas. (2) 45246 crowns. (3) 23456 half-crowns. 
(«) 16547 florins. (S) 38456 groats. (6) 46992 guineas. 
(7) 94728 crowns, (8) 50972 half-crowns. (9) 37484 florins. 
(10) 92508 groats. (11) 39gns, 12s. S}tf. (18) 37gns. 141. 6idi 
(18) Reduce 123456789 farthings, and prove the accuracy of 
youT lesulu — 

(i.) To halfpence, (ii.) To pence, (iii.) To threepenny pieces. 
(iv.) To groats, (v.) To sixpences, (vi.) To shillings. 

1{vii.) To florins, (viii.) To half-crowns, (ix.) To crowns, 
(x.) To nobles, (xi.) To marks, (xii.) To pounds, 
(xiii.) To guineas, (xiv.) To Caroli. (xv.) To JacobL 
(xvi.) To moidores. 
(■; 
4a 



Exercise 53. 

(1) Reduce ;£68s. 13J. to guineas, 9281 threepences 10 cron-ns, 
t6^ ferthingsto guineas. 
(9) 385 guineas i6s. 10 pounds, ^720. t6s. slJ. to farthings, 
;£8i7. 15J. to half-crowns and sixpences. 

(5) 8458 croH-ns to florins, 17916 florins to guineas, 15130 
florins to crowns and groats. 

(4) 18032 groats to florins, 36064 farthings to crowns 
371056 halfpence to half-crowns. 

(') 39746 half-crowns to half-sovereigns, 37213861 three- 
pences 10 pounds, 12861 groats to threepences. 

(6) 18654 half-sovereigns to farthings, 17856 halfpence 10 
half-crowns, 85725 groats to guineas. 



8o 
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(7) 1 1 786 guineas to sixpences, 16089 guineas to pounds, 
9856 shillings to farthings. 

(8) 6975 guineas to pounds, 17824 farthings to pounds, 
92640 farthings to half-guineas. 

(9) 12345 Jacobi to crowns, 45678 Caroli to pounds, 2579 
moidores to farthings and pounds. 

(10) 12345 testers to Jacobi, 45678 nobles to pounds, 13569 
angels to guineas. 

(11) 5463 marks to angels, 12357 moidores to nobles, 57258 
Jacobi to moidores. 

(12^ Reduce to farthings a groat, a tester, a noble, an angel, 
a marK, a guinea, a Carolus, a Jacobus, and a moidore, add them 
all together and express the sum in £ s, d, 

125. The following tables should be committed to 
memory : — 

Pence Table. 







s, d. 






s, d. 


12 ] 


pence are i 


84 pence are 


7 


18 


n 


1 6 


90 


»9 


7 6 


20 


n 


I 8 


96 


» 


8 


24 


n 


2 


100 


99 


8 4 


30 


n 


2 6 


108 


99 


9 


36 


» 


3 


no 


99 


9 2 


40 


i» 


3 4 


120 


99 


10 


48 


)i 


4 


130 


99 


10 10 


50 


i> 


4 2 


132 


99 


11 


60 


»> 


5 


140 


99 


II 8 


70 


» 


5 10 


144 


99 


12 


72 


» 


6 


150 


99 


12 6 


80 


}) 


6 8 

Shilling 
£ s. 


156 
s Table. 


99 


13 

£ s. 


20 shillings 


are i 


130 shillings are 6 10 


30 




I 10 


140 




7 


40 




2 


150 




7 10 


50 




2 10 


160 




8 


60 




3 


170 




8 10 


70 




3 10 


180 




9 


80 




4 


190 




9 10 


90 




4 10 


200 




10 


100 




5 


300 




15 9 


no 




5 10 


400 




20 


120 




6 


500 




25 
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ii. Addition. 
126. In adding sums of money we arrange them so that 
the pounds stand under pounds in vertical columns, shillings 
under shillings, pence under pence, and farthings under farthings. 
Then, if we have to .idd together £j. ^. ejrf., £9- ^- 7i''-. 
jC2. fu. 8Jrf., £6. 8j. 4irf., £3. 6s. ^{li., £2. js., we arrange them 
as below : — 



» 
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Add the farthings ; 8 farthings are 2d., which we carry lo 
the pence, not wriling anything under the farthings ; add the 
pence ; 36 pence are 3 shillings ; write od. under the pence and 
carry 3 shillings to ihe shillings ; add the shillings - 40 shillings 
are £2, write o under the shillings and carry the £2 ; add the 

[junds which now yield £x$, making the total ^25. 



i 





Exercise 54. 




£ T. d. 


£ ^. •/. £ s 


d. £ I. d. 


1)3 6 8 (8 


4 9 3 (8) 6 5 

5 6 S 89 


7 (1) S 7 8 


* s i 


7 857 


5 7 « 


7 9 7 9 9 


6 969 


/ s. d. 

(S)? 8 7 

7 5 8 


£ ^- a. 


£ s. d 


(8) 16 17 8i 
1-5 15 Sj 


(T) 23 19 11 
35 17 10 


9 7 II 


17 17 74 


17 15 9 




18 18 Bi 


19 19 8 


£ s. d. 


£ ^. d. 


£ s. d 


W25 17 6i 


(8)37 >5 Ai 


(10) 65 17 7 


24 16 7* 


39 17 6J 


64 IS II 


3i 17 91 


41 19 H 


67 13 10 


37 14 loi 


43 IS Ii 


69 II 9 


11) 78 /e 4 


£ J- d. 
(13)87 IS ° 


£ ^. d. 
(13) 99 19 9i 


79 18 6 


89 17 7 


97 17 7i 


81 19 7 


91 14 11 


9S IS Si 


83 1 oi 


92 16 13 


93 13 ai 

91 la ij 


85 II 7i 


93 15 2 




G 





S2 




AKTTTTMTSnO. 










I J. d. 






£ 


s. 


d. 




£ 


J. 


d 


(14) 93 12 8* 




(16) 73 


16 


Ik (16) 


lOI 


19 


6* 
9 


87 9 ^ 






94 


17 


7} 




112 


15 


95 26 






85 


19 


9- 




120 





Q 


92 II 9 






75 


17 


7: 




102 


17 





97 13 5: 






67 


13 


IIJ 




154 


10 


"i 


I s. d 






£ 


5, 


^. 




£ 


J. 


• <£ 


(17) 150 15 7 J 




(18) 


500 


15 


5i (W) 


777 


17 


7i 


105 13 II 






550 


5 


7: 




666 


16 


t 


27 10 9 






50 


9 


IL 




555 


15 


270 15 6; 






705 


15 


9 




444 


14 


4f 


200 10 lOj 






899 


19 


Hi 




333 


13 


3i 


£ 


s. 


d. 






£ 


J. 


d. 






(20) 999 


19 


iij 






(21) iili 


11 


II* 






888 


18 


8 






2222 


12 


lOj 






777 


17 


7 






3335 


15 


4i 






666 


15 


6: 






4444 


14 


5* 






555 


14 


9i 






5555 
6666 


15 
16 


6* 
7i 






£ 


s. 


^. 






£ 


5, 


^f. 






(M) 8509 


19 


8t 






(28) 3847 


19 


iij 






2889 


13 


7i 






5974 


18 


lO: 






5087 


15 


8i 






4795 


17 


9 






6739 


10 









5974 


16 


8 






4769 


15 


8i 






4975 


15 


7i 






8068 


16 


7i 






9745 


14 


6i 






£ 


J. 


d. 






£ 


J. 


//, 






(24) 5679 


13 


5i 






(«fi) 6738 


12 


4: 






9765 


12 


6i 






8376 


II 


5 






9657 


II 


7 






6378 


9 


6 






9576 


10 


H 






6837 


10 


7* 






6957 


9 


9I 






6378 





8: 






9756 


8 


10 






8763 


IS 


9i 







ss 

(1) £\(x^. ly, 8J//. + ;t38o7. 15^. \\d, + ;£5763. 19^. s\d + 
;^2857. 19^. 8J</. + ;£4673- 15-^- Hd, + ;£5oo8. 15^. 4}^/. 

(2) ;ri8o8. 15J. 7j//. + ;£6739- i8j.7K- + ;£5409' 13^.8}^. + 
^2976. i8j. 5 J//. + ^4076. 13J. 8J^. + ;C5769. i8j. 4ji 

,^ (8) ;£9509- i8j.6i//. + ;£8407. iy,7\d + /2957. i6j. i\d, \ 
£8407. 19^. 8Jr/. + X^ii^ 13J. 7j//. + ;£7398r I9r. Z\d 

(4) £8407. 19J. 6}</. + ^^2958. I4r. ^\d + ;C3876. 15^. 2j</. + 
;f S739- i8j. 7l</. + 2^8407. i9r. 5}^ + ;g86o7. 17^. Hd 
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(>) £iSo9- IV-8J./; + /2888. 13J. 7H + /SoS?- 151- 8K- -^ 
^6739- '8^. 7K + /:4769- iS^. 8Jrf. + /8068. 14J. 711"'- 

(8) /3847- "SJ- Sirf- + £2807. 13*. 9^ * jCS736. i8f. 4)^- + 
/8o47- 161- ;K- + i;S739- 181. 7irf. + ^8407. m. BJrf. 

(7) Z8073- 19^- SK' + ^S739. W- 8J^ + ^2504- 13^- 8K- + 
;£86o7. 15J. ej./. + ^7608, 19J. 7i</. + £8008. icw. 6(rf. 

(B) i;50S4. i6t.8i,f. + £6009. 12^. sy. + ^4873- '6j. sk + 
/8i73- 14^. 2irf. + ^5762. 19^. 8irf. + ^2987- >Bx. gj''- 

(9) /8076. 19^. 9j</. + j£704S- 13^- 8K- + ^8769. '^i. SK- + 
Z7369- 15'- 4i'l- t ^8476. I9t- 8J</. + ^5769. 15*. 4i'f- 

(10) JC3846, iS-f.8U. + /8o49-i6j-7irf- + ^S763. i8i.4}</. + 
/9876. 15*. 8K- + /ioS2- I2J- <W- + ^9563. iRr. 3}^. 

(U)/3476.i4J.5K- + ^4587-iS-'-6a'. t ^5698- i6j. 7itrf. + 
^6709. 17^. 8rf. + i;7890. i8j. gjrf- + ^^8943. igj. oJrf. 

(W) ;£4567- i8j. 9K + ^5678. 19J- 8Jrf. + ^6789. i+t. 4M- ■»■ 
^7890- I5J- 5K> + ^8901. ifo. W. + ^9094. I7J. 7^,/. 

(W) /8076. I9r. sjrf. 4. /2877-iSJ-9!'^- + ^3347- i8..7irf-4 
/S804- 19*. 3K + Z2804. 13J. 7irf. + ^5073. 191. 6i</, 

(H) j£8oo7. 13^. 6W. + ^2409. 14J. 8Jrf. + ^5857. 12J. 6^. + 
^^3896. ijf. 8irf. + /2B07. 14^. 8K- + jCS739- '51- 7K 

(I») Z37S4- 191- 3H * £iS73- "r- Sjrf- + ^3876. 12J. gj'/- * 
£S7U i8j- oj,/. + ^6457- "3^- 8K' + ^8769. 12J. 5K 

{«) Z6738. f2j. 6Jrf. + /384a 91- 7i<^ + £5?39- >2J- 6</. + 
j£;4753- 'W. St-i + Z8040. 12s. 7jrf. + ^5797- »3J- SJrf- 

(IT) /8s76. i8j. 7K. + ^^2987- > Jt. 7l''. + £so°6. 14s. 2U <r 
I&007. iis.Hd. + /573a 19^. 6K + ^S«>8. 121. 7ld. 

(W) /94i8. I4r.9}rf. + ^8567. 15J. 10 W. +^7676. iSj.6}rf, + 
^6785. I7J. 7i'i + £5894- i6j. 6irf. + jt4909- 'S^- SS-/' 

(19) ;£8oS7. t9r. 3irf. V ^8769.13^.61,/. + ^2987. i5>.4irf. + 
/5847. 19T. ijii + /6295. I2J. 8^(1'. + i8o47. igj. 63^. 

fM) /i076. I9r- 1 'J-i + ^2876- 1 S^- 3K- +Z5847- '6.^. ^i''. + 
/8oS7. I?*- iiK- + i7369. '81. 2^^. + ^8095. 17.1. 11)^. 

Note i. — These columns may be added up across, placing 
the totals down at once, and then copied down as Ex. S4i 
when the results may be compared. 

Note 2. — And also may be used for a series of exercises of 
increasing difficulty. Thus, Ex, 1 ; add cols. I lo 7 ; Ex. 2 ; 
add cols. I to 8, and so oa. The teacher may further vary the 
exercises by prescribing cols. 5 to 12, 9 to 18, ij to 20, &c. 
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Exercise 56. 

(1) Add six hundred and eighty-seven pounds fifteen shil- 
lings and seven pence halfpenny; two hundred and thirty 
pounds ten shillings and fivepence farthing ; four hundred and 
ninety-four pounds twelve shillings and twopence three- 
farthings ; seventeen hundred and twenty-seven pounds seven- 
teen shillings and seven pence. 

(2) Find the sum of nmeteen hundred poimds nineteen 
shillings and nine pence; eighteen hundred and eighty-five 
pounds eighteen shillings and eight pence halfpenny; one 
hundred and sixty-seven pounds sixteen shillings and sLx pence 
three farthings ; twelve hundred and twenty-nine pounds 
twelve shillings and three pence farthing ; and twelve shillings 
and three farthings. 

(3) Add one hundred and twenty-three pounds fourteen 
shillings and five pence farthing; four hundred and fifty-six 
pounds seventeen shillings and eight pence ; five hundred and 
sixty-seven pounds eighteen shillings and nine pence half- 
penny ; seven hundred and eighty-nine pounds nine shillings 
and three farthings. 

(4) Find the sum of seven hundred pounds seventeen shil- 
lings and one halfpenny ; eight hundred and forty-seven pounds 
nineteen shillings and nine pence ; twelve hundred and three 
pounds fourteen shillings and four pence three farthings ; six- 
teen hundred and sixty pounds sixteen shillings and six pence 
farthing; two thousand pounds two shillings and two pence 
halfpenny. 

(6) Add three thousand three hundred and thirty-three 
pounds and three pence; nineteen hundred and ninety-nine 
pounds nineteen shillings and nine pence farthing ; five pounds 
fifteen shillings and fivepence halfpenny ; seven hundred and three 
pounds four shillings and eleven pence three farthings ; sixteen 
thousand and sixteen pounds sixteen shillings and six pence &r- 
thing ; one million and one pounds one shilling and one penny. 

(6) Add two hundred and seventy-nine pounds ten shillings 
and five pence three farthings ; nine hundred and eleven pounds 
seventeen shillings and three pence halfpenny ; seven hundred 
and sixteen pounds fifteen shillings and ten pence farthing; 
five hundred and ninety-nine pounds and eleven pence half- 
penny. 

(7) Find the sum of two hundred and forty-three pounds 
fourteen shillings and nine pence halfpenny ; fifty-seven pounds 
twelve shillings and eight pence ; two hundred and eighty-six 
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pounds five shillings and six pence three farthings ; Iwelva 
hundred and forty-seven pounds eighteen shillings and nine 
p«ncc farthing ; ^fteen pounds four shillings and two pence 
three farthings; nine pounds thirteen shillings and six pence 
fanhing ; four hundred and twenty-seven pounds four shil- 
lings, 

(B) Add together two thousand four hundred and seventy- 
six pounds eighteen shiUings and six pence farthing ; four 
thousand three hundred and twenty-nine pounds four shillings 
and eight pence halfpenny ; four hundred and twenty-seven 
pounds two shilling and ninepence three farthings ; one thou- 
sand and four pounds thirteen shillings and six pence three 
farlliings ; eleven pounds eleven shillings and eleven pence. 

(6) Find the sum of seventeen pounds nine shillings and 
eleven [lence halfpenny ; four hundred .ind twenty-seven pounds 
eighteen shillings and ten pence three farthings ; four thousand 
three hundred and six pounds seven shillings and nine pence 
farthing ; seven hundred and forty-two pounds nineteen shil- 
lings and eight pence three farthings ; four hundred and seven 
pounds twelve shillings and seven pence farthing ; forty-si>c 
pounds and two pence three farthings ; seventeen pounds four 
shillings and ten pence farthing. 

(10) Add eighteen hundred and forty-six pounds twelve 
shillings and nine pence farthing ; forty-seven pounds thirteen 
shillings and eight pence three farthings ; two hundred and 
forty-seven pounds fifteen shillings and eleven pence farthing ; 
three thousand and fony-six pounds ten shillings and two pence 
fiuihing ; five thousand seven hundred and twenty-four pounds 
twelve shillings and nine pence halfpenny ; forty-seven pounds 
nine shillings and ten pence three farthings. 

(11) Find the sum of seven hundred and sixty-three pounds ; 
ux hundred and eighteen pounds and ninepence farthing ; two 
hundred and thirty-two pounds ten shillings and five pence 
three Earthings ; fifly.fivc pounds and five pence three farthings : 
ntneteen shillings and eleven pence halfpenny; nine hundred 
■sd fifty-four pounds seventeen shillings and ten pence three- 
&nhings ; twelve pounds twelve shillings and a halfpenny. 

(IS) Add seven hundred and eighty-nine pounds seventeen 
shillings and eight pence three farthings ; six hundred and 
»eventy-cight pounds and eleven pence three farthings ; five 
hundred and sixty-seven pounds ten shillings and ten pence ; 
two hundred and thirty-four pounds seventeen shillings and 
six pence farthing. 
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Exercise 57. 

(1) A lady buys at a draper's shop cloth to value of ;^r. lys, 
9j^., linen /2. 7s. S^., cotton 15J. 11}//., silk £7, igs. ^{d., and 
thread loj^. : what was the amount of her bill? 

(2) A paid into the bank £72^6, 14s, 8J^., B £417, 9^. 7^//., 
€£3246. 17s. 4i//., D;£29. Ss, 9J^., E £iS77, 3s, 11^., F ;£824. 
19J'. 3j^. : what sum does this come to? 

(3) What sum must I have to give A ;f 491. 17s, 7\d,^ B ;^34. 
5J. 9^/., C 7s. 4j//., D;£io58. iZs. io\d.y E ;^97. is. ii\d,} 

(4) What is the amount of the following sums of money : 
£Si. 13J. 7j^.i iS-f- o\d., £270., ;£i235. i6s. 5//., and ;ti89. or. 
9i^/.? 

(6) A merchant bought 4 lots of goods ; for the first he paid 
£2750. 3s. iij^., for the second ;^io6. iSs, ij//., for the third 
3J. 4\d.y and for the fourth £$0, 7s, i^d. : what did he pay for 
the whole ? 

(6) A servant spent £1. gs. ii^d, on tea, 15^. 6d on sugar, 
5^. 8^. on coffee, £3, gs. Sd. on wine, £2. igs, oJ</. on oUier 
goods : what did she spend ? 

(7) A collector on Monday took ;£2oi. 3^. 5^^., on Tuesday 
£iS. OS. g^d.f on Wednesday ;^i78. 6^. 11 ^d, on Thursday 
£i2S- 17s. lid, on Friday ;£574. 4s, od., on Saturday ;£i3. 19^. 
7{d. : what sum did he take during the week ? 

(8) A butcher sold in a market cows for ;£200. 13s. 2\d,y 
sheep for £23. 5^. i J</., pigs for £i<)S' 9^- 3j^-> calves for £127, 
2J. S^' • what did he receive altogether? 

(9) A merchant paid the following bills in one week : to A 
£76. 15^. loi^., to B ;£856. 6^. 7dy to C £1^, 17s, ^d.y to D 
£7064. iSs., to E ;£936. 5 J. 6dj to F ;£i78. 19?. 8d., to G ;t63a 
9^. 6i</., to H ;£504. ISS. 7id : how much did he pay alto- 
gether ? 

(10) A gentleman in his will left to his wife £6000., to his 
five children ^^350. each, to his three nephews ;£26o. each, to a 
society 100 guineas, and to his two executors 30 guineas each : 
what was the total sum left ? 

(11) I spend ;£472. 11^. 4id. the first year, ;C32i. 7s. Sid. the 
second, and ^^541. 9s. 6J</. the third : what do I spend in the 
three years ? 

(12) Reduce ;£i47. 17^. 6^. to farthings, add ten thousand 
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and forty-seven fanhings to ihe resull, and express the s 
£. s. d. 

(15) A man owes his bulcher ^£17. Sj. 6j(/., Iiis baker £2^, 
i+r. 6Jrf.,and his tailor /is. 19J. 1 \\d. : what sum will pay these 
bills ? 

(H) Goods were bousht for / 560. x^s. (xl.; there was further 
paid (or packing j^t. lOJ., for carriage /i:;. 6^. 8Jrf., and for 
impart duty Z8. 31. 6Jrf. : what must 1 sell the goods for to clear 

fU) The several items of a bill amounted respectively to 

fi8. OS. od., /j, 4J. id., /26. 2J. 7d., It. 9J.6rf., lu- 4^. od., 
4, 01. 6^, £2. IS. Jd., «. 7S. 6d., 13s. Sd., and £i3- °^- 6rtl: 
what U the gross amount? 

(16) In ^mtshing a bouse a person expends ^96. loj. 3j(/. 
on one room, ^7 8. 191'. u^i/. on another, ^56. 7^. Sid. on a third, 
Z35. i8j. 7jrf. on a fourth, £109. 8j. jfrf, on five others, and 
^268. I2T. loji/. for plate and other articles: what does the 
whole amount lo ? 

(17) The following sums are given in aid of a charity : /17. 
31. 2d., £i3. igs. sirf., £31. 17s. lid., and £24. tzs. lorf. : how 
much does this amount to f 

(18) If A receive /i3. i4S.6id., B /16. I7j,8Jrf., C as much 
as A and B together, what will the receipts of A, B, and C 
be ? 

(18) .\n innkeeper buj-s iliree lots of spirits, far the first lot 
be gives /6. 141. 7jrf., for the second £3. 121. 1 ijrf., for the third 
/S- 17J. 6d. : what must he sell the lot for to gain £3. gs. 6Jrf. 
by the outlay ? 
_ (SO) Seven million two hundred thousand penny stamps, and 
hjc million four hundred and six thousand halfpenny stamps 
c issued in a year ; what is ibeir value in £. s. d. ? 
(SI) Reduce 8719126S farthings into pounds? 



Ui. Subtraction. 

LX7. The process of subtracting one compound quantity 

1 another is the same in principle as thai of simple quan* 

s already explained ; the fallowing example will make the 

Kthod sufficiently clear. From ^59. 13^. 7^1/. take ^4 3. 15^, 'j\d, 

£ '■ "■■ 

59 '3 7j — minuend. 
43 '5 9} — subtrahend. 
'5 '7 93— difference. 




88 



ABITHMETIO. 



We arrange the columns as in Addition : and as 3 farthings 
cannot be taken from 2 farthings, add 4 farthings to the minuend 
and I penny to the subtrahend ; now 3 farthings from 6 farthings 
leaves 3 farthings : 10 pence from 7 pence we cannot, so add 
12 pence to the minuend and i shilling to the subtrahend ; 10 
from 19, 9 pence : 16 from 13 we cannot, so add 20 shillings to 
the minuend and ;£ I. to the subtrahend, 16 from 33, 17 shillings, 
4 from 9, 5 : 4 ten pounds from 5 ten pounds leaves i ten 
pounds. 





Exercise 58. 






(1) 69 14 5 
23 8 1} 


£ s, d, 
(2) 107 18 3 J 
29 4 5: 


(3) 87 16 
23 8 


d, 

7 
3 


(4) 99 19 6J 
96 iij 


(6) 100 II 6J 
99 12 7} 


(8) 79 15 
64 17 


7i 
9} 


(7) 89 14 9 
73 15 i^i 


(8) 100 
99 19 xii 


W 134 15 

129 16 


7i 
5* 


(10)653 14 5: 
596 17 8: 


(11) 100 19 11^ 

98 15 4i 


(12) 66 13 
59 15 


4 
8* 


(13) 72 18 6} 
69 19 7 


(14) 75 12 9j 
65 II 8J 


(16) 356 14 
297 15 


7J 
9 


(16) 897 19 6} 
875 14 5* 


(17) 789 12 0^ 
758 15 0} 


(18) 596 12 
489 15 


7\ 
9i 


(19)327 12 
289 15 


6J (20) 
9i 

Exercise 59. 


125 15 9* 
49 I "J 




'ind the difference between — 






£ 
(1) 151 


s, d, £ 
16 4^ and 149 


s, d, 

17 5i. 




(2) 269 


15 Hi » 199 


17 0}. 




(3)390 


o\ „ 299 


19 1 1 J. 




(4) 456 


17 9i « 387 


19 10]. 




(6) 797 


II 11} „ 689 


12 5i. 




W 347 


9 9* n 329 


12 11}. 




(7)298 


12 7i » 139 


19 of. 




(8) 660 


15 9* », 303 


9 "f- 
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C ,. d. 


L •■ 


d. 


(9) 770 I'i and 70 19 


°i. 


(10) 880 11 7J 


So 19 


o). 


(U) S79 16 5* 


389 17 


6*. 


(12) 79S 17 61 


637 18 


71- 


(IS) 597 18 7i 


'S IS 


9i. 


(H) 7»S 19 6 


699 


71. 


(li) 999 15 71 


99 16 


91. 


(16) 650 .5 


65 '9 


nj. 


(17) ;43 17 6J 


446 .. 


II. 


("•) S'S ■! »i 


6s 17 


"!. 


(19) «o 1, 9 


S&. .a 


iij. 


(»)497 16 "* 


99 "7 


■>!. 


Exercise 60. 





(1) Subtract two hundred and twenly'nine pounds i 
Bhillings and nine pence three farthings from five hundred and 
forty-seven pounds sixteen shillings and a farthing. 

(S) Take sixty-nine pounds sixteen shillings and eleven 
pence halfpenny from six hundred and eij^hteen pounds and three 
luthings. 

(J) What is the difference between nine hundred and nine- 
teen pounds nine pence three farthings and seven hundred :Lnd 
sixty-three pounds nineteen shillings and Icn pence ? 

(4) If the minuend is ninety pounds and the subtrahend 
forty-six pounds nineteen shillings and eleven pence three 
farthings, what is the difference ? 

(5) Express in £. j. d. the difference between one million 
pence and one million farthings, 

(6) From six hundred and twenty pounds fifteen shillings 
uLc ^vc hundred and fifteen pounds and eleven pence half- 
penny, 

(7) Subtract six hundred and forty-six pounds 
shillings and three farthings from seven hundretl and 
pounds eighteen shillings and one penny. 

(I) What is the difference between eighteen shillings and 
seven pence halfpenny and ninety-eight pounds? 

(8) If the subtrahend is four hundred and ninety pounds 



90 ABTTHMETia 

nineteen shillings and one farthing and the minuend six hundred 
and sixty-five pounds eleven shillings and tenpence, what is 
the difference ? 

(10) Express in £, s, d. the difference between one thousand 
groats and one thousand halfpence. 

(11) Express in farthings four hundred and forty pounds 
seventeen shillings and sixpence, and ninety-eight pounds and 
tenpence. Subtract one from the other and reduce your 
answer to £, s. d, 

(12) By how much does six hundred and sixty pounds 
eleven shillings and sevenpence halfpenny exceed five hundred 
and fifty-eight pounds and eleven pence three farthings ? 

(13) From sixty-nine pounds eight pence farthing take forty- 
seven pounds sixteen shillings and eleven pence three farthings. 

(14) What sum must be added to ninety-eight pounds and 
eleven pence halfpenny to make five hundred and sixty-five 
pounds fifteen shillings ? 

(15) What sum must be subtracted from six hundred and 
sixty-six pounds sixteen shillings and six pence halfpenny to 
leave four hundred and eighty-nine pounds nineteen shillings 
and ten pence ? 

(16) I have one thousand groats and by mistake pass them 
as three-pences, what do I lose .•* Give your answer in farthings 
and £, s. d. 

(17) Subtract ninety-four pounds fifteen shillings and six 
pence halfpenny from nine hundred and nineteen pounds nine- 
teen shillings and three farthings. 

(18) Take ninety halfcrowns from twenty pounds thirteen 
shillings and nine pence, and express the remainder in half- 
pence. 

(19) Find the difference between six hundred and sixty- 
nine pounds nine shillings and one farthing and five hundred 
pounds fifteen shillings and five pence three farthings. 

(20) Express in farthings the difference between one million 
guineas and one million pounds ; and in £^, s. d. the difference 
between the remainder and one million farthings. 

Exercise 6i. 

Subtract each sum in the second column three times suc- 
cessively from the sum in the first column. 



^^^^^^^^^^^^^■j^^^^^H 


^^^^^^^^^^^^^^^^^^^^^^H^^^^^^^^r 


TVTFlARTmES OF MONEY. q. 


£ s. d. £ s. rf. 


£ ^. a. £ s. d. 


(1) (2 18 9 -4 6 3 


(21) 28 12 8 - 7 3 2 


(81 34 11 81-8 4 2f 


(98) 36 14 9 - 938 


(8) 17 17 ai-9 5 8J 


fa3) 40 19 II - 10 4 ji 


(4J 33 10 4i-7 '6 9] 


(24 55 '9 " - 13 19 n 


IS) 16 ^ 8 -4 3 3 


26 2489 7 i}-839 15 8 


6) 36 16 9-9 4 ; 


S6 394^. 6 8i-982 15 6 


T) 32 19 3 -8 4 9 


37 2678 3 4i-892 14 5 


I) 39 10 3 -9 17 6 


M 387 '3 6i~i29 4 6 


B) 9 "8 9 -3 6 3 


89) 985 12 li-yiZ 10 loi 


m 34 IS i'i-8 5 3j 


30) 783 13 6 -261 4 6 

31) 598 12 7-199 10 loj 


01) a8 3i-9 6 9} 


(U) 33 19 41-7 19 9i 


88) 73a 13 6 -246 4 6 


S»)36 '6 8-9 4 = 


(3S) 95S 12 7 -319 10 10 


{14) 33 13 10 -8 3 2 


(34J 1399 15 6 -292 15 
{36) 1263 9 -282 IS II 


18) 28 19 11 -7 4 M 
16)39 14 ' -9 '8 a 


(36) I2I5 12 oi-276 15 9 


17) 34 IS 9 -8 5 3 


(87) 1209 18 9 -3D7 9 6i 


)l9) IS 19 3 -5 6 4 


(18) 1246 18 0-274 9 9 


(88) 1239 -213 15 7i 


(■0) 36 3 11 -S 14 7 


(40) 1233 9i-225 IS 


Exercise 62. 


ri) To pay a bill of 7H 1 have one shilling : wlial change 
•hall I gel f . 

(2) If out of a sovereign I spend fifteen sliillings and six 
pence halfpenny, what shall I have ? 


(1) A man leaves 1000 guineas to A, D, C— A gets 


/331. 91, 2JrtL, B gets ^457. Ss. 7jrf. : what will C have ? 


(4) A has £is- 16s. gjrf., B has /19. 121. 7H, C has 
/76. 8*. 6id., and D /37. 131. 8Jrf.; if 1: have as much as A 
and B together, and C the same as D and F togcihcr, which 


will have the mosi, E or F, and by how much ? 


(S) A man receives /46. 8s. 7id.,£23S- i6s. 8Jrf., 4S guineas, 
and ^127 ijx.6rf., and then pays jC;3. 12j. 3^//., £67. gs. 4i,f., 


and/197. i5*.8}rf.: how much will he have left ? 


(8) A saves iji/. a month and B 2if. a week r how much does 


A save more than B in a week? 


(7) A cow and calf were sold for £2$. 16s. 9^-; the calf was 
sold for £6. los. 1 1 Ji/. : what did the cow fetch ? 


(i) If the wages of a man are jTj.aj, 7i(^, and that of a boy 

( 
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£i. Of. 4 J//., how many boys would be required to earn as 
much as a man ? 

(9) The amount of a charity to be annually distributed is 
£73' 7^' 9^"> ^^® \^g2^. expenses amount to ;£i2. 4J. 7 J//., the 
sum fiach pauper receives. How many were there ? 

(10) If a bill of;£23. i+r. y\d, be paid with a bank note of 
;^ioo., what change should be received? 

(11) A man having ;^iooo. 3^. 4|/i owes his butcher 
£ij. is. 6i^., his baker ^25. 14J. 6J<il, his tailor ;^I2. 191. 11}^. 
Find how much he has m hand after paying these bills. 

(12) Goods were bought for ;£56o. 15J. Sd, \ there was 
further paid for packing £1. los,, for carriage ;^I2. 6s. 8J^., 
and fpr import auty £2. Ss. 6}d. If the goods were sold for 
£6sS' 8j- S^'9 what was the profit ? 

(13) If A have £4S^. ly. 5J//. and B £$62. los. ^id., how 
much has B more than. A? 

(14) If I give a cheque for ;£65o. to pay a bill of ;£645. 17s. gd,y 
what ought I to receive in return ? 

(16) I have ;^ioo. ; I give A £7. igs. 6J//., B ;£ii. os. lorfl, 
C ^28. 3J. 4j^., D ;£i6. Ss. o^d. : what have I left for myself.^ 
How many more farthings has B than A and C than D ? and 
express the difference between these two results in £. s.d 

(18) What sum must be added to ;£7892. 14J. y^d. to make 
;^ 1047983. 17s. 6id. ? Express your answer in jfarthings. 

(17) What is the difference between ;^i. or. Jid + £2i.is.6d. 
+ £6. Ss. old. + £i> 17s. si^' and £30. 7s. o{d. ? 

(18) If a boy receive ;£i2. 4s. 7 id., a woman 5 times as 
much as a boy, and a man 3 times as much as a woman, what 
would be left out of ;£256. after paying the boy, woman, and 
man ? 

(19) Among how many persons may I distribute £$ 1 59. is. ^d, 
if each receive /1031. i6j. 3//. ? 

(20) How many articles each at £2. 7s. lajd. can I buy 
with ;£i6. 19J. 4id.? 

(21) If I have to pay 8 men each £137. 17s. 6d.j and have 
only ;^iioo. to do it with, how much shall I be short? 

(22) If the child's fare from Oxford to Plymouth is gs, ^d^ 
from London to Plymouth Ss. 3^., and from Oxford to London 
2s, ^hdf what would be the fare for 2 men and 2 children from 
London to Oxford, thence to Plymouth, returning to London.? 
What would be left out of ;£ 10? 
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(M) My income is /fioo. a year. My quarter's r 
^14. ^.6(/., taxes per quartet j£3. loj. loji/., half-year's insu 
lb' y- 4^1 3 servants' wages, each per Quarter ^£3. i&r. &d., 
i2' ?&■ P" annum for food, £j. 4s. for coals in winter, jf^t. ibs. 
, to the summer, /33. 6j. %d. three times a year for children's 
[education. How much have 1 leh for other purposes P 
I (84) My weekly expenses are, lodgings ijj. <)d., £1. is. for 
Board, 4J. bd. for travelling, 8j. 41/, for sundries. How long 
will X,i>\ last me, and what will be the condition of my funds 
in 5 weeks ? 

(8fi) tf 1 have j^ioo. in the bank, and put by each year 
£m. 7s. M., how long shall I lake to s,ive^ii64. 5J. ? 

(28) If a man owes /isj. as. 5^, £6. 2,. 3J., £iz. lat. orf., 
,£6.a!.od.,lio.oi.o<l.,l2.7s.(>i<i.,£2. 14^. i^d,, £3. i^. yi.. 
Rod can pay only ^191. y. 41/,, how much will his creditors 
lose? 

(27) A house, fixtures, and furniture cost £1 160 ; the fix- 
.tares cost £2y. tos., the furniture ^335.; what is the cost of the 
bouse? 

(M) If my daily expenses come to j^i, t)f. 7i/., for how many 
Weeks will ^51. lis. \d. last me? 

(89) The weekly wage of I man is £i. Js. zjrf, : how many 
men can I employ for a month with ^53. ijj. 8rf. ? 

(30) If I spend ^4. y, 2d. a day. how many weeks will 
£B7.(tf-M. last me P 



IT. Multiplication, 



12s. To multiply a compound expression, as £7. is. gji/., 
by a number, say 6, is (he same thing as tinding ihe sum of 
six expressions cach = /7. Ss. gld.; the operation being thus 
petformed : — 

[11 

44 12 loJ 
6 times 3 farthings are 18 farthings ; put down 2 farthings and 
cany 4 pence ; 6 times 9 pence are 54 pence, which, with the 
4 pence carried, make 58 pence ; put down 10 pence and carry 
4 shillings ; 6 times 8 shillings are 4S shillings, which, with the 
4 shillings carried, make 52 shillings ; put down II shillings and 
carry 2 pounds ; is limes 7 pounds are 42 pounds, which, with 
the 3 pounds carried, make £44; total being ^44. 12s. lo^d 
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(1) £Z' 6j. 5i^ 
(4) £9, 17s, 7\d^ 
(7) £is. 15J. S¥' 
(10) ;£2i. 13J. 7K 
(18) ^697. ay. o\(l 



(6) £iz. 14J. iii^. 

(9) £ig. 19J. 7}//. 
(12) ;£4S6. 17s, 9id. 
(15) ;^I98. I2J. 6i^. 



Exercise 63. 

Multiply each of the following sums of money separately by 
2,3,4, 5,6,7,8,9,10, ", 12:— 

(2) ;^4. r-r. 2j//. 

(6) ;^II. I2J. I I J//. 

(8) £17, 17s. loid, 
(11) ;£34i. 15J. 6i^^ 
(14) ;£89i. iij. oj//. 
(16) /879. 19s, 9^d (17) ;£989. lis, ii^d. (18) ;£909. os. ioJ</. 
(19) ;£673. 15J. oj^. (20) ;£999. 19s, ii^if, 

129. To multiply by a number between 12 and 20 we 
proceed thus : — 

Find the value of £7, i6s. 4ld. x 17. 

Now £7. i6s, 4ld, X 17 means that £7, 16s. 4\cL is to be 
repeated 17 times, which is the same as thesumof;^7. idf. 4\d, 
repeated 10 times and £7, i6j. 4}^. repeated 7 times — />., 
£7, i6j. 4jrtf. X io+;^7. ids, 4\d, X 7 ; the work therefore may 
be arranged thus : — 

£ s, d, 

7 16 4 J— A 
10 

78 3 iij— B«ioxA 
54 14 9i— C= 7xA 



132 18 8J— D-17XA 

Here line D = sum of lines B, C - loA + 7A ■ 17A. 
,'. ;£i32. i8j. 8}^.=;£7. i6j. 4\d, x 17. 

Exercise 64. 

Multiply each of the following sums of money separately by 
13, 14, 15, 16, 17, 18, 19:— 

(1) £^. i6s. 4M- (2) £7' 19^. iij^. 

(4) ;^ii. I2s, loid, (6) ;fi3. 13J. 3id 

(7) £3S' "-f. loK («) ;677. 9-f- "J^ 

(10) ;£S67. 14J. loj^. 

130. The method by which we multiply by a number 
between 20 and 100 will be easily understood from the following 
examples : — 



(8) £9, I IS, 9^ 
W £^3' 19^^ Hid. 

(9) ;^99. I IS. 9\d. 



N.B.->In Exercises 64-69, do the first sum in each group first, then the second, 
•odtoon. 
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Find the 


value of £ 


II. 

s. 


us, 
d. 


iild 


X89. 






II 


II 


iij- 
10 


-A 
-B 


8B- 






"5 


19 


f- 


loA 




927 


18 


4 - 


.80A 




104 


7 


9J-D 


= 


« 9A 




1032 


6 


ij- 


-E 


= 


:89A 



95 



Line E ■ sum of the lines C,D - 8B + 9A » 80A + 9A = 89A. 
,'. ;Cio32. 6s, i\d - ;£ii. us. u\d, X 89. 



Exercise 65. 

jC S. d. 

(1) 34 16 2} X 23, 31, 39, 37, 43, 47. 

(2) 73 15 6J X 53, 57, 65, 69, 78, 79. 
(8) 89 17 Hi X 85, 89, 87, 93, 95, 97. 

(4) 98 17 2j X 25, 33, 41, 48, 49, 34, 29. 

(5) 84 18 7} X 56, 59, 51, 66, 63, 73, 71. 

(6) 67 19 5i '< 82, 83, 89, 92, 94, 99. 

131. The following example will explain the method of 
multiplying by numbers between 100 and 1000 : — 
Fmd the value of ;£i3. i6j. 4\d. x 897. 

£ J. d. 
13 16 4i— A 
10 



138 3 6i— B = ioxA 
10 



1381 15 5 — C-ioxB«iooxA 
8 



11054 3 4 — D-8xC-8oxB»8oox A 

1243 II io4 — E - 9xB- 90XA 

96 14 5I~ -F = 7xA 

12394 9 8i— G »897xA 

•'. ;£"394. ^. Sid, - ;^I3. its, 4{d, x 897. 
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Exercise 66 

£» ^' ^• 

(1) 417 6J X 165, 324, 435, 657. 

(2) 38 16 7j ^ 678, 789, 895, 387. 

(3) 387 19 111x748,853,605,880. 

(4) 456 12 I If X 763, 637, 367, 459, 986, 869. 
(6) 798 19 loi X 730, 859, 736, 706, 987, 789. 
(6) 897 16 5i X 956, 965, 809, 999, 908, 777. 

132< We >vill work one more example to illustrate how 
the multiplication by numbers higher than 1000 may be 
effected. 

Find the value of ;^87. 13J. 8J^. x 5729. 



87 13 8} -A 
10 



1st Method. 



876 17 3i— B 
10 



loA 



8768 12 II — C = ioxB = 100 A 
10 



87686 9 



2 — D = 10 x C « 100 X B « 1000 X A 
5 



438432 5 


10 — E-5D 


« 


5000 X A 


61380 10 


5-F=7C 


■« 


700 X A 


1753 14 


7 — G=2B 


= 


20 X A 


789 3 


6} H 


«= 


9x A 



502355 14 4}— K 



5729 X A 



2nd Method. 

£fiT, 13J. %\d, X 5729 «= £%T, X 5729 + 13J. X 5729 + %d. X 5729 

+ \d' X 5729. 

JL -f- d, 

;{;87.x 5729 = 498423 o o 

13J. x5729= 3723 17 o 

M, X 5729- 190 19 4 

\d, x5729« 17 18 oj 

.'. i^l^ 13^- ^d, X 5729-502355 14 4} 
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This method is evidently the simplest in cases of large 
numbers ; in any case, either method may be used to prove the 
other. 



Exercise 67* 



(1) 

(2) 
(8) 

(6) 

(6) 

(7) 

(8) 

(8) 
(10) 

(U) 
(12) 



£ s. d, 

47 13 6^x3456,4543, 

74 18 9}><9S76, 5403, 
38 19 5* »< 7836, 9279, 
79 19 I ijx 6953, 7004, 
89 12 6^x6543,5434, 

99 13 4^x7038,7058, 

74 12 11^x6534,4365, 

47 13 10^x6785,7008, 

83 12 6^x4783,5874, 

97 19 I ijx 9080, 6307, 

98 II 7^x8009,6037, 
88 12 5^x3596, 4007, 



5789, 4635. 
7083, 8730. 
8376, 5926. 
4700, 5073. 

8975, 6435- 
5008, 6706. 

5643, 3456, 1234. 
7060, 9800, 4321. 

74831 9367, 5678. 
9259, 8748, 8675. 

5299, 7848, 7658. 

4700, 3705, 8643. 



If the multiplier be the product of 2 or more factors, 
each of which is not greater than 12, we multiply the com- 
pound expression first by either of the factors, and then the 
product by another of the factors. Thus, to find the value of 
^£56. \y. i\\d.x 72, there are three modes by which the result is 
obtained. 



£ s. d. 
(i.) 56 13 Hi 
10 


£ s. 
(il) 56 13 


d 

•I' 


£ s. d. 

(iii.) 56 13 Hi 

9 


566 19 4j 
7 

3968 15 7\ 
113 7 loj 


453 II 
4082 3 


6 
9 
6 


510 5 Si 
8 

4082 3 6 



4082 3 6 

It will be seen that the multiplication by factors (as in ii. 
and iii.) requires the fewest figures ; it is therefore the more 
elegant, and enables us by altering the order of the factors to 
test the accuracy of the result. 

H 




i 



-id three hundred and thirteen 
id three pence fanhing by three 

■ three hundred and fourteen thou- 
Brty pounds fourteen shillings and 
p by seventy-two. 
B thousand and eighteen pounds 
« farthing by eighteen. 
md and sixty-two pounds nineteen 
■farthing by two hundred and twenty. 
J of eighty-two thousand siic hundred 
bie shillings and nine pence halfpenny 

^-six thousand three hundred and sixty- 
Uings and live pence faithing by Ave 

■ value of nine thousand eight hundred and 
1 shillings and eleven pence farthing 

jn thousand eight hundred and forty-one 
d six pence halfpenny by two hundred 

„,t of eighty-two thousand six hundred 

» ten shillings and three farthings by three 



Exercise 70, 

the price of 32 yards of ribbon at is. i\d. per 

'00 spend 151. yd. in one day, what will he spend 

I penoM hire an omnibus for the day at £1. 17s. 
ti would it cost if they each paid 7^d. more ? 
•an spends as much in four months as he gains in 
utt be his income if be save ^37. loi. at the end 

many crowns, halfcrowns, sixpences, and groats are 



98 ABTTHMETIO. 

Exercise 68. 

£ s, d. 

(1) 9 i6 loj X 28, 40, 35, 45» 55- 

(2) 39 14 Ti^ 36, 42, 48, 77, 88. 
(8) 75 19 6}x64, 66, 72, 81, 96. 

(4) 77 18 II J X 55, 64, 80, 84, 100. 

(5) 88 II 11} X 132, 144, 121, no, 99. 

(6) 99 16 2i X 108, 120, 240, 288, 242. 

(7) 27 4 Hi X 140, 160, 245, 225, 330. 

(8) 117 10 6J X 180, 294, 384, 385, 228. 

(9) 150 18 1^x320, 462, 504,648, 288. 
(10) 155 6 llj X 165, 448, 560, 336, 672. 

(U) 264 II 9 J X 396, 432, 363, 330, 297. 

(12) 396 16 2i X 540, 600, 1200, 2016, 1692. 



Exercise 69. 

(1) Multiply five million eight hundred and four thousand 
three hundred and seven pounds nine shillings and nine pence 
farthing by one hundred and two. 

(2) What is the product of four hundred and fourteen thou- 
sand five hundred and seventeen pounds nine shillings and 
three pence halfpenny by seventy-seven } 

(3) Multiply four hundred and thirt)*^ thousand and sixteen 
pounds ten shillings and ten pence three farthings by ten 
thousand and ten. 

(4) Multiply sixteen thousand and sixty-nine pounds 
thirteen shillings and two pence farthing by two hundred and 

nine. 

(5) Find the product of four hundred and fourteen thousand 
five hundred and seventeen pounds nine shillings and three 
pence halfpenny by seven hundred and seven. 

(6) Multiply nine million nineteen thousand and nineteen 
pounds fourteen shillings and six pence by nineteen thousand 
and nineteen. 

(7) What is the value of five hundred and three thousand 
eight hundred and twenty-one pounds eleven shillings and a 
penny multiplied by one hundred ? 
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(B) Multiply three thousand three hundred and ihineen 
pounds Iburteen shillings and three pence farthing by three 
hundred ajid thirteen. 

(B) Find the product of three hundred and fourteen thou- 
sand nine hundred and thirty pounds fourteen shilhngs and 
seven pence three farthings by seventy-two. 

(10) Multiply iwemy-five thousand and eighteen pounds 
eleven shillings and five pence farthing by eighteen. 

(11) Multiply forty thousand and sixty-two pounds nineteen 
shillings and four pence farthing by two hundred and tiventy. 

(12) Find the product of eighly-lwo thousand six hundred 
and forty-nine pounds nine shillings and nine pence halfpenny 
by two hundred and twenty -four. 

(18) Multiply seventy-six thousand three hundred and sixty- 
nine pounds thirteen shillings ajid five pence farthing by five 
hundred and fifteen. 

(14) What is the value of nine thousand eight hundred and 
fifty pounds nineteen shillings and eleven pence farthing 
tnulliplicd by two hundred and one? 

(15) Muhiply ;hirteen thousand eight hundred and forty-one 
pounds five shillings and six pence halfpenny by two hundred 
and twenty-seven. 

(IS) Find the product of eighty-two thousand six hundred 
and seventy pounds ten shillings and three farthings by three 
hundred and ihirty-three. 
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Exercise 70. 

I) What is the price of 32 yards of ribbon ai ts. 4)./. per 

(8) If a person spend 151. 3d in one day, what will he spend 
in 36s days ? 

(8) A dozen persons hire an omnibus for the day at £1, 171. 
6tt : how much would it cost if they each paid 7id. more ? 

(4) If a man spends as much in four months as he gains in 
lhr««, what must be his income if he save £37. tos. at the end 
of the year ? 

(») How many crowns, halfcrowns, sixpences, and groats are 
■- £2$! 

(8) If a man's weekly wage amount to £2. 14s. jjrf., what 

ihc wage of 327 men be ? 
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(7) I bought 37 articles and gave i2s, lo^d, each for them : 

what did they cost me ? 

(8) If I save I IS, 6}^ a day, what shall I save in a week, 
and in 365 days ? 

(9) 2 quarters of barley cost as much as 3 quarters of oats, 
or as much as i quarter of wheat ; if a merchant buys 425 
quarters of each kind of grain and gives 14^. a quarter for the 
oats, what sum must he spend ? 

(10) If A have 1 1 5 halfcrowns and B i j 5 shillings, how much 
have they between them ? and how much more has A than B ? 

(U) If one mina « £4, is. 3^/., reduce 140 minse to £, s, d, 

(12) 27 boys each have a purse containing i groat, 2 testers, 
3 nobles, 4 angels, 5 marks, 6 guineas, 7 Caroli, 8 Jacobi, 9 
moidores : find in £. s, d. the amount they have between them. 

(13) A earns £2. i6s. s^d. and spends £i, 191. 6^d. each 
day ; B earns £g. 5J. 11^. x 7 a month and spends ;£ 14. ys. gid. 
a week : find how much each earns and spends during the year. 

(14) If every id, in the £, of income tax add ;£i,ooc>,ooo to 
the revenue, what is the total amount of income on which the 
tax is levied ? 

(16) The village A contains 8 cottages, each inhabited by 7 
persons ; the village B contains 7 cottages, each inhabited by 
8 persons : if each person receive the same sum, but a cottage in 
B receive /16. 15^. S^d. more than a cottage in A, how much 
will each village receive ? 

(16) If I buy 112 lbs. of tea at 3^. gd, per lb. what must I 
sell it for to gain £$. 12s, 6d, ? 

(17) Show that 75 yards of silk at ss. 6d, per yard cost as 
much as 33 yards of cloth at I2j. 6^ a yard. 

(18) A mixture is made of 25 gallons of spirit at 2js, a 
gallon, 32 gallons at 21^. 6d.y 42 gallons at 25^., and 21 gallons 
at 27^. : if 2s. is gained on each gallon by selling it, what is the 
whole prime cost, selling price, and profit ? 

(19) If a farmer buy 30 oxen at ;^ii. ss. apiece, and, after 
losing 4, sell the remainder for £1^. i^s, apiece, what does he 
gain? 

(20) How much must I have to distribute among 8 men, 12 
women, and 1 5 children, giving each man twice as much as 
each woman, each woman three times as much as each child, 
a child's share being 2s. i id. ? 

(21) What would be the value of 465 bags if each contained 



I 



MEASURES OF MONEY. rci 

K sovereign, a half-sovereign, a crrown, a florin, a shilling, a six- 
pence, and a threepence P 

(28) If I give 35 yards of clolli at ins. srf. a yard in exchange 
for 13; lbs. of tea at ^s. i^d. a lb., what shall I gain ? 

(M) How much shall I require to deduct from /197. J u. &/. 
to give 13 persons each £S. 1 ti. gjrf. ? 

(M) A tea merchant mixes 25 lbs. of tea at u. grf, a lb., 
40 iW at 21. sd., and 37 lbs. at 3;. 2d. : he sells the mixture at 
2J. Sji/- a lb. : what does he gain ? 

(S9) A man has a yearly income of .£486. 1 5.1. : if he spend 
£S. zs. 1 1 id. every week, what would he save by the end of the 
year? 

(M) A boy's wage is 6j. 3d., a. woman's twice as much, a 
man's as much as a boy's and woman's together : what will be 
the wages of 7 men, 9 women, and 1 1 boys ? 

(W) If a purse is worth y. 6d. and contains 10 times ils 
value in money, what is the value of the purse and money to- 
gether ? 

(M) What annual income would enable a person to spend 
9f . M^ 3 day and save £&. 1 11. to^d. every calendar month ? 

(89) A man exchanges 47 sheep at £2. 6s. Bd, and 39 pigs 
^t £i- 'y- ^' ff" '5 f^*^^" ^' '7i guineas : how much does he 
gain or lose ? 

(30) In a mill 14 women are employed at 2s. lo/l. a day, five 
times as many men at v- dd. a day, and 6 times as many boys 
■I 3(. »d. a day ; what do the weekly wages at the mill .amount 

10? 

T- Division. 

134. The process by which we divide a compound expres- 
sion will be easily understood from the principles already ex- 
plained when treating of simple division. The following example 
will illustrate the method to be adopted ; — 

Find the value of j£;4. 141. <j\d. divided by 7. 

I s. d. 
7 )54 '4 9^ 

7 16 ^i — quotient 

We reason thus :— 7 in ^54., 7 times, put down the £7. and 

carry the £y or 100 shillings— we now have 114 shilling; ; 

; in 1 14 shilhngs 16 times, put down the 16 shillings and carry 

the 2 shillings or zj pence— we now have 33 pence ; 7 in 33 
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pence 4 times, put down the 4 pence and carry the 5 pence or 
20 farthings — we now have 21 farthings; 7 in 21 faithings 3, 
put down the 3 farthings. 

/. £SA' 14J. 9j<i -^ 7 - £7' i6j. 4id, 

Divide — 

(1) ^6. I2J. la/., £14. 14s. 7id.,£i6. 15J. 7i^,;f I9- 15^- 3^> 
£S, 14s, 4//., ;£i6. i8j. sd, by 2, 

(2) ;£i2. 1 8^. 9^., ;£24. I2J. Sid, £27, 17s. 2\d., £2y. lox. 4j^, 
;£9. i8j. 9^., ;£24. 1 5 J. iiidt by 3. 

(8) ^32. I9J. 3^/., ;£39. IQf. 2/^, ;^28. 19^. Ilflt, ;^39. I4J. 11/^, 

;^4o. 19J. 11//., ^55. 19J. ii/il by 4. 

(4) ;£34. 9^. loj^i ^4148. i&r. 6J//., /28. 13^. loj^., ;C49i3- 
17^. 9?^-, ^^49- 19^- ioJ^-> ;^4463. I2J. 3j2 by 5. 

(6) /41. 7J. loi^., ;^34. &r. 7j</., ;£59. 19J. loi^., ;£4582. 8j. 
loj^., £2260. 13J. 7i<il, 2^4041. iQf. loji by 6. 

(6) ;^48. S-y- loi^j if4o. 3^. 4j^> £(^' 19^. loi^, ;^58o8. 91. 
ii^d.y£6Z7^. 8 J. iij//., ;^6249. u. 2j^ by 7. 

(7) ;C55- y- io^» /45- i8j. 2d., £7^ 191. io^,;^6io9. i&r. 6^1, 
;£3oi4. 4J. 10^., ;^5388. 14J. 6<il by 8. 

(8) ;£348. \\s, 9j//., ;f34a \2s, 7i^> ;£689. 14J. 2\d, £74^^ 
\s. 4i//., ;£8845. oj. oj^., iJ8o34. loj. ij//. by 9. 

(9) ;^387. 6j. 5i^., ;^378. 91. 7^., ;£766. dr. lojdt, ;£7637. 
8j. i^^., £z7^7' i6j. oJ</., ;£6735. i^-^- "^k^ by la 

(10) ^424. I J. i\d., /416. 6j. 6J</., ^842. 19J. 6ld, £%4Z. 
2s. 2^d.y ;^832. 13?. i</., ^1685. 19J. i^d. by 11. 

(11) ;^464. 15J. 9^/., ;^454. 3^- 6^, ;£9i9- I2j. 3/^, jt9957. 
8j. 6^., j^ii793. 6j. 9//., ;^I07I2. 13s. 6d by 12. 

135. If the divisor be greater than 12 and can be split 
up into factors we divide first by one of the factors, then 
divide the quotient by one of the other factors without any 
regard to order, and proceed in this way until all the factors 
have been used as divisors. 

For example, to divide ;£8oo4. dr. 6d. by 56 the factors 
of which are 8 and 7, or 2, 4, and 7. 



56. 



£ s. d. 

8 )8004 6 6 

7) 1000 10 9j 56. 

142 18 8^ 



£ s. 

2)8004 6 


d 
6 


4)4002 3 


3 


7)1000 10 


9J 



142 18 8^ 
,', ;^8oo4. dr. 6<i -T- Sd " ;£i42. i8j. 8J^. 
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Exercise 72, 
Divide— 

(1) Z4='- T- 7H> ^475- ly- iiHd, ^367. lew, S^. by 55 
W .£4S9- '3*- 9^-. .i5>8. i8j. grf., ^400. i8j. grf. by 60. 
{») /490' 6*' 8^-. /SS3- '<«• 8rf., .£427. i Ji. a-'- by 64- 
(*) ZSOS- I JT' li'''. £570. i6j. 7lrf., /441. oj. 7irf. by 66. 
m Z55I- "r- S-'., .£622. 141. 6</, ^48r. 2j. 6rf. by 72. 
(e);(;ii89.6<-iK-.^'977-i*. iirf.,^37S'-'aj. 'Kby77- 
(T) ;C3378^ 'fW- o-/., .£3054- IJ. 8rf., .£3898. IJ. 8rf. by 80. 
{•) ;£24o8. 4/. 7^., ^1079. 15J. iK, .£3946. its. lirf. by 81. 

(9) .£1497- 8/. 6rf., /2156. 15J. 9^., /4092. "9J. 9^, by 84 

(10) /a6i6. 71. orf., .£1259. 9J. lorf., ^4287. 17s. lorf. by 88. 
(U) j£6657. i6j. loirf,, ^3403. <w. 7j</., ^^6163. St. ij,/, 

by 9a 

(IB) j£7ioi. 14J. orf., ^3629. tSs. Off., ^£6574. 6j. orf, by 96. 

(l» Z7333- I". f-H, ;C3743- 6^- 8^/., /6779- '4^- ■'1"'- 
by99- 

(l*) /7397- I2J. "'•, ;£378i- aj. 1 rrf., ^6848. 4J. 71/. by 100. 

(18) .£8r37-7J-3K-.Z4>59- S^- ^Jrf.- /7533- i.(. oKby no. 

(W) ^6334. "■ 9rf., .^S9<'5' '8j. jrf., .£9467. tt- 6<i, by 108. 

(IT) ^7037. 17J. (uf; .£6562. 2J. 6rf., .£10519. SJ. orf. by 120. 

(H) Z7096. iQf. 5id., ^6616. i6j. 2irf., ^10606. i8t. 2(./. 
by 121. 

(W) j£;774'- i3J.3^.,/72i8.i6j.9rf;, £11571.3^.6./. by 13 

(W) /8445, (y. o</., /7S74. 'ts. orf., £12623. IJ' O'' by 144. 

N.B.. -The results in these two sets of examples may be lesieiJ 
by multiplication, or, in the last set, by reversing Ihe order of the 
fcctors. 

t3C> If the divisor be a number greater than 12, and like- 
vise a prime number, the operation of linding the quotient is 
COdunooly called ' Long Division,' the principles on which it 
is conducted being already explained in the case of Simple 
Division. 
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It will be profitable, however, to give a more detailed account 
of the method, which we will do in the subjoined example. 

Divide ;^743405. 15J. loj^i by 8478. 

The beginner here meets at once with the practical difficulty 
that he only knows the multiplication table up to twelve ; we 
will therefore make a multiplication table for him on this occa- 
sion—a plan he will find useful to adopt until some considerable 
facility has been acquired, when it may be omitted. 

£ s, d. £ s. d, 

8478x1= 8478 8478)743405 15 ioi(87 13 8} 
8478x2 = 16956 67824 

8478x3-25434 65165 

8478x4 = 33912 59346 

8478x5 = 42390 -pTy 



20 



8478 X 6 « 50868 
8478x7 = 59346 
8478x8 = 67824 ''^395 

8478 X 9 = 76302 _»478_ 

31615 

25434 

6181 

12 



74182 
67824 

"6355 
4 

25434 
25434 



Proceeding as in ' Simple Division,' we see, on reference to 
the table, that 8478 x 9 is greater, and 8478 x 8 is less than 
74340 ; we therefore place the 8 in the quotient and write down 
the difference between 74340 and 67824, which is 6516 ; annex- 
ing to this the next figure in the dividend we have 65165, 
which in the same way contains 8478,' 7 times, with a remainder 
;^58i9. Converting these into shillings we obtain, with the 15 
shillings in the dividend, 1 16395 shillings, which contains 
8478, 13 times, with a remainder 61 81 shillings. Converting 
these into pence we obtain, with the 10 pence in the dividenc^ 
74182 pence, which contains 8478, 8 times, with a remainder 
6358 pence. Converting these into farthings we obtain, with 
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the 2 farthings in the dividend, 25434 farthings, which contains 
8478 exactly 3 times. 

.•.^^743405- '5^- loj//. -7- 8478 = ;£87. 13J. 8J^. 



Exercise 73. 



Find the value of — 



£ 
(1) 452 
3673 

(2) 745 
6454 

(8) 1115 
771 1 

(4) 1496 
4505 

(5) 2018 
7898 

(«) 2759 
9292 

(7) 596 
24479 

(8) 58« 
66868 

W 69^ 
57218 

(10) 24966 
472152 

(U) 26650 
622272 

(W) 37575 
176791 



10 11} 

5 7k 

19 3i 
17 I 

10 4i 
o 7J 

17 loj 
17 10 

9 9i 

14 0} 

8 9i 

15 7J 

4 3 
17 loj 



4 5 
4 



3 
19 

o 
6 

16 
3 

o 
12 



5} 



3 

o 

5i 

o 

6i 

9 
I 



13 

75 

17 
76 

19 
78 

43 
92 

46 
93 

47 
94 

156 
629 

123 
763 

123 
756 

3456 
6307 

3456 
8307 

4356 
3874 



£ s- 

1919 8 
8044 16 



d, 

4i 



1499 8 10 

9397 17 8i 

3602 II 3i 

6549 3 I* 

2672 2 3j 

9484 8 4 

2104 19 8^ 

10948 I o| 

5029 19 II 

7618 8 i^ 



16836 
328395 

23652 
231052 



5 

2 

6 
15 



lOj 

8* 

3 
6i 



26881 19 10^ 
273480 I oj 

215150 17 4j 
746743 2 3 

181 502 13 9| 
261476 5 8J 

140919 18 II 
796193 6 10 



51 
95 

52 
97 

53 
98 

71 
112 

73 
113 

74 
114 

678 
847 

678 
506 

678 
730 

5689 
3596 

3807 
6709 

5876 
9080 



137. In all the above examples the division is exact — t.e., 
there is no remainder. 

Let us now consider the following example — ;£3796. J2s. 6^// 

-5-457 :— 
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£ 
457)3796 
3656 



12 



Ex. I. 

d, £ 
6i(8 



140 
20 

2812 
2742 

70 
12 

846 
457 

389 
4 

1557 
1371 

186 



J. 
6 



If 



Ex. 2. 

;^ s, d. A s. d, 

457)379^ 8 7j(8 6 if 
3656 

140 
20 



2808 
2742 

66 
12 

799 
457 

342 
4 

1371 
1371 



t.e.y if we distributed ;£3796. 12s. 6Ji/. between 457 persons, 
each one would receive £S, dy. i^d., and we should have 
186 farthings, or y. 10 J//., over: subtracting this sum from 
the dividend the division becomes exact, as we see from Ex. 2. 



Exercise 74. 

In the following examples find what sum must be subtracted 
from the dividend to make the division exact : — 



£ s, d, 

(1) 38703 12 6 J 

(2) 47613 13 7i 
(8) 73901 IS 4} 
(4) 83703 13 7j 

(6) 76385 13 4i 

(6) 85046 15 Si 

(7) 80016 3 7j 

(8) 90573 12 3i 



57, 238, 
69, 844, 

78, 576, 
93, 546, 
47, 649, 
76, 943, 

79, 940, 
57, 487, 



4567, 3857. 

2763, 9854. 
3879, 5804. 

6457, 8537. 
3085, 7623. 

2804, 6732. 

2089, 5076. 

3807, 6793. 



^B (1) Divide seventy thousand eight hundred and fifty-six 
■ pounds fourteen shillings and ten pence farthing by iweniy- 
oine. Write your answer in words. 
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Exercise 75. 



I 



(S) Divide eighty-si 
lillings and ten 

(I) Divide nineteen thousand nine hundred and eleve 



pounds (bur shilhngs and five pence three farthings by foriy- 
■even. Pn>ve j-our answer. 

(4) Divide thirty-five thousand three hundred and sivteen 
pounds thirteen shillings and seven pence halfpenny by fifty- 
three. 

(5) Divide sixty-seven thousand eight hundred and nine 
pounds twelve shillings and six pence fanhing by sixty-seven. 

(t) Divide eighteen thousand and nineteen pounds sixteen 
shillings and seven pence three farthings by seventy-nine, 

(7) Divide nine hundred and eighty-seven pounds nineteen 
shillings and six pence three farthings by seventy-two. 

(§) Divide six thousand five hundred and twenty-nine 
pounds ten shillings and eight pence fanhing by seventy- 

(8) Divide seven hundred and forty-three pounds thirteen 
shillings and seven pence halfpenny by eighty-one. 

(10) Divide three thousand four hundred and fifty-nine 
pounds six shillings and ten pence three farthings by eigfity- 

(U) Divide three hundred and ninety-five pounds sixteen 
shillings and nine pence halfpenny by eighty-five. 

fU) Divide four hundred and twenty-six pounds twelve 
shillings and four pence three farthings by sixty-nine. 

^18) Divide nine hundred and forty-seven pounds fifteen 
shillings and cine pence three farthings by seventy-six. 

(H) Divide six thousand five hundred and sixty-nine pounds 
eighteen shillings and eight pence farthing by eighty-five. 

(li) Divide five thousand four hundred and seventy-eight 
pounds sixteen shillings and seven pence by three hundred and 
iwenty-six. 

(16) Divide nine thousand seven hundred and twenty-three 
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pounds fourteen shillings and three pence farthing by five 
hundred and eighty-seven. 

(17) Divide eight thousand five hundred and thirty-eight 
]>ounds ten shillings and eleven pence farthing by eight hun- 
dred and twenty-five. 

(18) Divide seven thousand four hundred and sixty-two 
pounds eleven shillings and six pence three farthings by seven 
hundred and sixty-nine. 

(19) Divide fifty-one million six hundred and eighty-four 
thousand nine hundred and thirty-two pounds seventeen 
shillings and four pence halfpenny by three hundred and sixty- 
four. 

(20) Divide seven thousand six hundred and ninety-two 
pounds fifteen shillings and five pence by six hundred and 
seventy-nine. 



In ascertaining how many times one quantity is con- 
tained in another quantity we shall find the method of cumula- 
tive subtraction frequently so long as to be practically useless. 
A simpler method is to reduce each quantity to a common 
denommation and then proceed by Division. Thus : — 

How many times is £^. i^s. 7^d. contained in £s^' 4^- 5i^? 
This can be symbolised — ^588. 4J. s^- -5-/4- '5^- 7?^- 
Reducing each sum to farthings, the lowest denomination, we 
may write this — 

564693-^4591-123. 
•'• £A' iS<y- 7\(i' is contained 123 times in ;^588. 4J. ^\d. 



Exercise 76. 




Find the value of 




£ s. if. £ s. 


d. 


(1) 596 4 3 -^ 3 16 


Sh 


(2) 16836 5 loj -f- 24 16 


71 


(8) 24479 17 loj -4- 38 18 


4i. 


(4) 328395 2 Si -f. 387 14 


3}. 


(5) 588 4 5i-^ 4 15 


7j. 


(6) 23652 6 3 -^ 34 17 


8i. 


(7) 66868 4 ij^ 87 12 


9*. 


(8) 231052 15 6i -7-456 12 


6}. 


(9) 24966 -r- 7 4 


Si 
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£ s. d» £ s, d. 

(10) 215150 17 4i-^ 37 16 4*. 

(U) 472152 6 5l-^ 73 18 SJ- 

(1») 746743 2 3 -r- 207 13 2i. 

(18) 26650 16 o -T- 7 14 2}. 

(14) 181502 13 9}-r- 47 13 6^. 

(16) 622272 3 6} -f- 74 18 2\. 

(16) 261476 5 8J -f- 38 19 5}. 



Exercise 77. 

(1) Divide ;£743405. 15J. lo^^. equally among 7036 men. 

(2) I gave ;£3366o. los, 3}^. for 4365 articles : what was the 
price of each ? 

(8J If my income be £27%, 6y. 3//., how much less ought I to 
spend a day in a leap year than in an ordinary year ? 

(4) Divide £2 1, los. od. among 3 persons, so that one may 
have £^, los, od, more than each of the others. 

(5) If a butcher sell 45 lambs at £2. los, od, each, how many 
could he buy with the money, of another kind which cost 
£2, 5J. od, each ? 

(6) If my income be ;^253. i6j. 3^., and I spend 8j. 9^. a day, 
how much do I save in a month ? 

(7) How many reams of paper at i8j. ^\d. per ream can I 
buy with £30^, I4.f. oj^. ? 

(8) If a man save £Z6, 6s, lod, a year, what must he put 
by per week ? 

(9) I bought 9 dozen of wine for ;£28. 7s. od, : what did I 
give for a bottle, and what must I sell 16 for to gain 2d, on each 
bottle ? 

(10) How many dollars at 4.r. i^^. each must be given in 
exchange for 2475 thalers of 2^. ii^d, each? 

(U) Divide £2^, los, gd between a man, a woman, and a 
child, so that a man may receive twice as much as a woman, 
and a woman twice as much as a child. 

(12) If 98 men earn ^6549. 3J. i^^., find how much 103 men 
would earn, and 49 men ? 
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(18) How many times must £^. $s. S^d. be added to 
;^562. i2s. I id, to make ;£35oo. ? 

(14) A merchant buys 4 dozen of wine at 6s. a bottle, 
and 8 dozen of wine at 4!; . 6^^ a bottle. If he sell 6 dozen at 
5^. 6d, a bottle, at what price per bottle must he sell the re- 
mainder ? 

(16) A boy earns £7. 13J. 2}//., a woman ;£29. 14^. 7j^., and 
a man £7^. igs. 6^2. The amount earned by 14 boys, 21 
women, and a certain number of men was ;£295o. 17^. iii</. 
How many men were there ? 

(16) A bought 7 articles at £$. 14s, g^d. each, B 11 articles 
2^t ^37. i6j. ii^d. each, C 10 articles at £376. 15^. 7 id. 
each, and D bought 12 articles ; between them they spent 
^16017. 12s. S^d. : what did D give per article ? 

(17) Reduce ;£7469i5. dr. i^d to farthings, take 698 farthings 
from the result, and divide the remainder by £91 S' ^* 2^. 

(18) I sold 56 articles for ;£4o8o. 7s. 6d, by which I made 
4d. profit : what did I give for each ? 

(19) A receives 12 times as much as C, and B receives 10 
times as much as C ; if A, B, C together receive ;£8oo. 13J. 3ji/. 
what does C receive ? 

(20) How many dollars at 4s. i^d. each must be given in 
exchange for 14850 thalers at 2s. 11 id. each? 

(21) If I buy 112 articles for 5^ guineas and sell them at 
IS. 4id. each, what shall I gain ? 

(22) If 19 articles cost ;£iiiS. Tos. 4id what will 29 cost ; 
how much more than this last sum shall I require to buy 47 
articles at the same price ? 

(28) A purse is worth half its contents, and 4 such purses, 
with their contents, are worth ;^82. 1 5^. 9^ : find the value of 
one purse. 

(24) How many oxen at i6i gfuineas each may I exchange 
for 45 sheep at £2. 5^. 9^. each and 37 pigs at £3, 13s. td. 
each } 

(25) A man bought 1 50 apples at 2 a penny, and 1 50 more 
at 3 a penny, and by selling them he lost 5^. : how many did he 
sell for 2d. ? 

(26) A man's income is £1000. ; what tax would he pay at 
7d. in the £., and what income would he have if by the tax 
falling from gd. to 4d. he saved ;£29. 15J. lod. ? 
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139« — second (s.) 

60 seconds are i minute (m.) 

60 minutes „ i hour (h.) 

24 hours „ I day (d.) 

7 days „ I week (w.) 

4 weeks „ i month (mth.) 

The following lines will help the remembrance of the number 
of days in each month : — 

Thirty days have September, 
April, June, and November ; 
February hath twenty-eight alone, 
And all the rest have thirty-one, 
Except in leap year, at which time 
February's days are twenty-nine. 

If the number of the year be divisible by 4, it is a leap year, 
and contains 366 days ; but, to correct an error in our present 
Calendar, the centuries which are not divisible by 400 — as 
1900, 2100— are to be taken as common years, and not as leap 
years. 

The following examples worked out will need no explanation 
after our previous remarks : — 

Reduce i yr. 5 h. 48 m. 5 1 s. to seconds, and prove it. 

y. h. m. s. s. 

I 5 48 51 Proof. 6,0 )31 55693 J 

365 6, 0)52594,8 —51 s. 

365 ,.i 8)8765 -48 m. 

^'465 365d. 5h.48m. 51s. 

5765 
60 



525948 
60 



31 556931 seconds. 

.'. I y. 5 h. 48 m. 51 s. » 31556931 seconds. 



^^p 


^ 


L 


1 


1 


1 

10. 


m 


■ 


^^^^^H 




flJUTHMEI 


^^^^^^^L- 


i 


m 
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Exercise 78- 




1 






i. Reduction. 




1 


Reduce. In each i 


:ase prove 


; you 


r tesull. 


I 


(l) 43 


:w. 8ih. I5i 


m. 5 ■ 


5. ; 35 d. 


8h, 


48 m. 29 s. : 3 


».4d.B 


5 h. 54 m. ; 7 w, 3 d. : 


;ih.. 


t m. 


17 s. 


to seconds. 




(2) 6 h. 17 m. 25 


s, ; 1 


7 h- 


ni 


'■ 43 


s. ; 3 y. 143 d. 


. 16 h.; fl 


ly. .3d 


. 4 m. ; 3 y. i< 


jd.; 




iy. ; 


r d. 9 h., to seconds. H 


(8) 21 h. 52 m. 49 


s. : iQ h. 


14 n 


' 54 


s. ; 20 h. g m 


.22..i ■ 


I6 h. 48 


m. 37 s. i 59 w- 3 d 


.20 


h- 39 




to seconds. 


fl 


nlh 


e following sc 


conds 


; how many wi 


eeks, days, &c. 


■- I 


4) 1084721408. 


(6) 


ml 


5333536. 


(6) 1281944664. ■ 


(T) I. 


380555793. 


0) 


1479166920. 


(9) 1577778048. 1 


(10) i676389'76- 


(11) 


1775000304- 


(U) 187361 


■432- ■ 


(18) 1972222560. 


(14) 4634723016. 


(IB) 5719445424- ■ 






ii. 


Addition. 




I 


h. 


m. s. 




h. 


m. 


s. 


h. 


m. .1 


(1) 22 


51 39 


(a) 


34 


35 


36 


(3) 65 


59 24 




13 55 






36 


29 


23 


32 48 


19 


19 19 




'9 


37 


59 


46 


37 29 


17 


48 39 




29 


43 


36 


28 


35 59 


27 


43 36 




29 


'9 


"9 


29 


43 36^^^ 


19 


37 59 

h. m. 


s. 


17 


43 


39 


19 
h. ni. s. 


. s,| 




W 24 21 


37 






(S) 768 59 59 


■ 




17 >3 


23 








354 57 33 


■ 


^^^^B 


39 47 
22 27 


43 
50 








972 29 56 
543 27 39 


I 




54 43 










164 54 29 

167 39 28 


f 


^^^^^^K 


49 59 


ii 










V 


h. m. 




d. 


h. 


m. 


d. 


h. m. 


H 


'5 59 


(T) 


24 


23 


59 


(8) 27 


23 59 




13 13 




119 




48 


157 


•Vim 


H 


10 




109 




37 


143 


^1 


23 22 




129 






144 


is sM 


^1 


22 23 




1>6 


17 




259 


7 nm 


^B 


16 17 








30 


395 


" 3I 


^ 


13 




149 




49 


487 


J 






^H 




^M 


^M 
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d. 


h. 


m. 








d. 


h. 


m. 


^ m 


(») 59 


23 


5? 






(10) 


60 


23 


59 




348 





48 








337 


II 


II 




483 


10 


37 








22 


10 


10 




843 


22 


36 








404 


9 


9 




100 


19 


45 








550 


20 


40 




297 


7 


30 








673 


17 


30 




563 


6 


24 








376 


15 


25 




w. d. 


h. 




w. 


d. 


h. 




w. 


d. 


h. 


(11) 4 3 


16 


(12) 


5 


4 


17 


(13) 7 


6 


23 


15 6 


23 




45 


3 


18 




10 


3 


17 


25 5 


22 




54 


2 


18 




II 


5 


16 


36 4 


21 




76 


I 


19 




23 


4 


15 


yj 3 


20 




67 


5 


20 




24 


2 


14 


84 2 


19 




89 


6 


22 




25 





13 


95 I 


18 




98 





23 




16 





12 


w. d. 


h. 




w. 


d. 


h. 




y. 


c 


. h. 


(14) 8 6 


23 


(16) 


9 


6 


23 


(16) 42 


364 23 


9 5 


17 




13 





20 




65 


359 15 


10 3 


19 




15 





12 




74 


326 6 


II 4 


21 




17 


2 


10 




24 


317 7 


12 5 


20 




19 


4 


15 




23 


308 12 


13 6 


18 




21 


6 


19 










14 5 


15 




23 


I 


21 










y. d. 


h. 


\ 


i- 


d. 


h. 




y. 


< 


i. h. 


(17) 42 364 


23 


(18)42 : 


364 


23 


(W) 57 


364 23 


14 243 


21 


61 


lOI 


14 




68 


143 15 


32 137 


13 


47 ' 


210 


22 




53 


236 12 


10 135 


17 


42 : 


3" 


II 




4 


I' 

* 


J8 7 


16 56 


12 


32 


19 


18 




19 


352 10 


y. d. 


h. 


d. 


h. 


m. 


s. 




d. 


h. 


m. s. 


(90) 17 364 23 («1) 42 


23 


59 


59 (M) 23 


23 


59 59 


19 17 


5 


65 


14 


21 


37 




57 


15 


16 13 


28 212 


9 


74 


17 


13 


32 




13 


12 


38 40 


35 323 


6 


24 


9 


47 


43 




24 


17 


43 53 


60 248 


7 


43 


12 


53 


54 




16 


22 


7 47 






34 


22 


17 


50 




29 


5 


58 8 


a. 


h. ] 


OL S. 








d. 


h. 


m. 


& 


(M) 32 : 


23 1 


59 59 






(M) 


24 


23 


59 


59 


75 


16 ' 


30 31 








56 


22 


58 


53 


3« 


17 


19 42 








47 


21 


57 


52 


42 


9 - 


\2 15 








42 


20 


56 


51 


61 


13 ! 


58 57 








34 


19 


55 


50 


92 


19 : 


29 48 








43 


18 


54 


49 



"3 



114 
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iii. Subtraction. 



h. m. 

(1) 27 43 
19 37 

h. m. 

W 54 43 
49 59 

d. h. 

(7) 149 o 

100 10 



d. 

(10) 673 
376 

w. 

(18) 25 

16 



h. 

17 
15 

d. 
o 
o 



y. d. 
(16) 24 317 
23 318 

y- 

(19) 24 

'9 

d. 

(«1) 43 
34 



& h. 

36 (2: 29 

59 17 

s. h. 

36 (6) 167 

11 164 

m. d. 

30 (8) 487 

49 395 

m. w. 

30 (11) 95 

25 84 

h. w. 

12 (14) 14 

13 13 

h. y. 

7 (17) 16 

12 10 

d. h. 

138 7 

352 10 

h. m. s. 

22 17 50 

12 53 54 



m. s. 
19 19 
48 39 

m. s. 
39 28 
54 29 

h. HL 
6 26 

27 35 

d. 
I 

2 

d. 
5 



h. 
18 

19 

h. 



d. h. 
56 12 

135 17 

y- 

(80) 60 

35 

d. 

(88) 29 

16 



b. 


m. 


s. 


(8)29 


43 


36 


19 


y? 


59 


d. 


h. 


HL 


(6)28 


16 


17 


27 


22 


23 . 


d. 


h. 


m. 


W 563 


6 


24 


297 


7 


30 



(W) 5 

89 

(W) 23 
21 

y- 

(IS) 42 



d. 
o 
6 



h. 

23 
22 



d. h. 
I 21 
6 19 

d. h. 

19 II 

32 311 18 



d. h. 

248 7 

323 9 

h. m. 

5 7 



s. 

8 



22 58 47 



d. h. m. s. 

(88) 92 13 29 48 

61 19 58 57 



d. h. m. & 

(84) 43 18 54 49 

34 19 55 50 



iv. Multiplication. 

(1) 36 h. 24 m. 36 s. X 5, 24, 36, 82, 543 
(8) 30 h. 27 m. 59 s. X 7, 42, 63, 80, 345. 
(8) 37 y. 124 d. 20 h. X 4, 64, 88, 114,750. 

(4) 45y. 3i8d. I9h. x 8, 78, 153, 164, 350. 

(5) 43 d. 22 h. 17 m. 50 s. X 9, 46, 35, 64, 215. 

(6) 92 d. I3h. 29m. 48s. X 4, 42, 63, 82, 365. 



MEASUBES OF TIME. 



T. Division. 

0) 384 w. sd. I2h. -H9, 32,45,63,384- 
(B) 382 w. 4d. 16 h. -^8, 32, 46, 57, 452. 
{3) 4S6y- 3m. 4*--^8,43, 56, 51,457- 
(4) 465y. 2in.4w.-^7,42, 63, 95, 418. 



Exercise 79- 

(IJ Reduce 29 years 7 months 3 weeks 5 days 23 hours 
? mmutes 4S seconds to seconds. 
(8) How many years are there in 15760906 minutes? 
(8) How many seconds are thei-e in January, March, Sep- 
tember, and December? 
, (4) How old is a man who has lived looo seconds, looo 

L minutes, looo hours, 1000 days, and 1000 weeks ? 
I (6) How many seconds arelhercfrom March i to April 30? 
" (6) Find the number of seconds from ihe be^nning of the 
' year 10 Dec. 17, 1878, 9 .A.M. ; express the result in words. 

(7) A has lived 44 y. 3 m. i w. 5 d ; B 30 y. 8 m. 3 w, 6 d : ex- 
press in seconds how much A is older than B. 

(■) A person walked 136 miles in 3d.4h.48m,: how long 
t 4id be take to walk a mile (a day consisting of 12 hours)? 

(») Find the value of :oh. 37m. 40s. + i7h. zom. 35s. + 
IFsih. 16 m- 34s. + i6h. 27 m, 46s. +22h. 19m. 52 s. + 19 h, 3! in. 
5s.*3rh. 31m. 37 s. 
(10) What number of seconds must be taken from 1861 y. 
I 3 w. 2d. 7b. Jim. 43s. to leave 74 y. 28 w. 6d. 14 h. 59s.? 

(U) If it take itid. 7h, 24m. 13s. to write .1 book, how 
my of the same kind could be written in 504 y- t44d. jh. 34 m. 



i.i 



(U) Find the sum of seventeen years ten weeks two days 

Fdeven hours ■» two hundred ai^doneyears twenty weeks fcur days 

sixteen hours + eighteen years fifteen weeks tweniy-three hours +■ 

one hundred and eighty-nine years thirty-seven weeks six days 

t«enty- three hours. 

It 



ii6 ABITHiaBTIO. 

(18) Find the number of seconds in each of the following 
periods of time : Nineteen weeks two days twelve hours fifty 
minutes; one week fifty-nine minutes; four weeks one day twenty- 
three hours; thirteen hours forty-eight minutes. Add them to- 
gether and reduce the result to weeks, days, &c. 

(14) If A has lived ii y. 12 w. i d. ; B I4y. 6 d. ; C 13 y. 
10 w. 4 d. 17 h.; and D 9 y. 40 w. i d. 20 h. : find the difference in 
the ages of A and C, B and D, and the number of hours they 
have lived altogether. 

(16) How long would it take to count jf 100,000. in penny- 
pieces, at the rate of a piece in a second ? 

(16) If a boy waste 20 minutes a day, how much time would 
he waste in threescore years and ten ? 

(17) Wire rope can be spun at the rate of 10 miles a day : 
how long would it take to make a rope 24680 miles ? 

(18) If I walk 4 miles in 63 minutes, how many days 
should I be walking 11 97 miles, supposing I walk 3 hours a 
day? 

(19) A boy has 4 weeks 3 days holiday at Christmas, 5 
weeks 2^ days at Midsummer : how much holiday has he 
in 9 years ? 

(80) How long should I take to walk 7042 miles, walking 
3 miles in 4 hours ? 

(81) Sound travels 1125 feet in a second: what distance 
am' I from a cliff if the echo of a pistol-shot is heard 24 seconds 
after the report ? 

(88) In how many seconds shall I hear the report of a gun 
two miles off? 

(83) If I hear the report of a gim three seconds after seeing 
the flash, what distance am I from the gun ? 

(84) How many days from May i till November i ? How 
many hours from May 20 till September 29 ? 

(85) A letter-carrier delivers letters three times a day, 
except Sundays, walking 7^ miles each delix'ery : how Cair 
does he walk in 27 years, allowing 6 leap years ? 

(86) How many more seconds are there in July and August 
than in April and June ? 

(87) In 19358^ days, how many years of 365 days 6 hours 
each? 

(88) A and B set to work to find out how many seconds 
there were in the year i860. A reckons 52 weeks to the year 
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and 7 days to the week ; B reckons 365 days 6 hours in the yeir. 
How much is each out in his calculation ; and what is the 
difference between their results f 

(89) How many days, hours, and minutes are there in June, 
July, and August? 

(30) The ai-erage age of children attending an infants' 
school was J y. 7 m. 3 w. 5 d. 20 h.. and the total age was 838 y. 
lom. 3 w. 3d. 12 h. : how many children were there? 

(31) If a boy earn 2 pence an hour and work nine hours 
a day, how much will he earn in six weeks ? 

(Sa) How many seconds are there in the last 5 months of 
the year ? 

o August 16, 

(tt) How long would it take to count a billion at the rale of 
1000 an hour, 9 hours a day, and 6 days a week P 

(38) How many seconds in February, 1876? 

(S8) Find ihe ditfcrence in the quotients of j y. 84 d. 6 h. 
by 8 and by 89. 

(3T) What are the quotients, when 9 cent. 5 y. 7 d. is 
divided by 38 and 56 ? 

s. by 374, ag:, 8s, 37, 51 



I The following special measures are used :^i:! lines » 1 inch 
3 barleycorns - 1 in. ; 4 inches = 1 ha ' ' 
neight of horses), 100 links •=22 yard: 

In measuring r/oM : — 2| i 
4 quarters - i yard ; 5 quarters 



HI. MEASURES OF LENGTH. 

!«•. 13 inches (in.) = 1 foot (ft.) 

3 feet •■ I yard (yd.) 

6 feet - 1 fathom (fth.) 

It half-yards-5j yards =lrod,pole,orperch{po.) 

4opoles or 33oyards = 1 furlong{fur.) 
Siurlongsor i76oyards» 1 mile (m.) 

3 miles - i league (lea.) 



L barleycorns - 1 in. ; 4 inches = 1 hand (used in measuring the 
ight of horses), 100 links •=22 yards ^'i chain. 
In measuring c/oM : — 2| in. = 1 nail; 4 nails = 1 quarter; 



Ii8 ABTTHMETIO. 

Ex. I. Reduce 5 m. 3 fur. 17 po. 4 yds. i ft. 7 in. to inches. 

m. fur. po. yds. ft. in. ' 

5 3 17 4 I 7 
8 

43 furlongs 

JO 

1737 poles 
II 



2)19107 half -yards 

9553 yds. I ft 6 in. 
4 yds. I ft 7 in 

9558 yds. oft. I in. 
3_ 

feet 



28674 
12 



344089 inches 

The only difHculty here is the reduction of the poles to 
yards. Multiplying 1737 by 11 gives the result in half-yards; 
we divide by 2 and obtain 9553 yards and one hcUf-yard^ or 
I ft. 6 in. over ; to this we add the remaining 4 yds. i ft. 7 in. 
The subsequent steps are obvious. The proof of this will need 
close attention. Thus : — 

Ex. 2. Reduce 344089 inches to miles, furlongs, poles, &c 

inches 
12)344089 

3)28674 ft. I in. 

9558 yds. o ft. I in. 
2 



11)19116 half-yds. o ft. i in. 

1737 po. 9 half-yds. oft. i in. 
or 4,0)1737 po. 4 yds. i ft. 7 in. 

8) 43 fur. 17 po. 4 yds. i ft. 7 in. 

5 m. 3 fur. 17 po. 4 yds. i ft. 7 in. 

Observe, after the division by 1 1 the remainder is 9 half- 
yds. or 4 yds. i ft. 6 in., but we have o ft. i in. to add to diis» 
,*. the sum is 4 yds. i ft. 7 in. 



■m 


■ 




^^H 


■ 19 1 




■ 




^^^^1 


r 
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Exercise 8a 


1 


1 




i. Reduction. 


1 


m Reduce to 


inches, and in each 


case prove your result : — ^M 


(1) 7 m. 5 


fiir. 32 po. 4 yds. ; 2 


ft. 39 po- 3 yds. 3 fL S in. ; ■ 


75 yds. 3 qrs. 


3nl» 


3 in. 




H 


<«) 8 m. 3 


fur. 


2po. 3 yds. 


ft. 3 in.; 3 m. 7 fiir. 9 po. ■ 


_ iiyd=ft." 


in. 






■ 


L (s) 39 m. 


fur. 


It po. a yds. a 


ft. 4 in.; 3m 


S fur. 39 po. ■ 


■ .iyd.2ft.4. 


n. 






■ 


r (4) S m. 3 


fiir. 38 po. 2 yds. fl. 8 in.; 49 m 


2 fur. 31 po. ■ 


■ 3 yds. 1 ft. n 


in. 






■ 


(8) 1 371 n. 


fur. 19 po. I yd. 


3 ft. |[ in.; 


1245 m. 3 ftir. ■ 


39 po- 3i yds. 


oft. 6 


ID. 




■ 


And reduce to 


miles 


furlongs, poles 


Sic, the following inches : — ^ 


(8) 5348986634. 


5377010688, 


5505034752, 


5633058816, 


5761081880. 










(T) 335277835a. 


3451389480, 


3550000608, 


3648611736, 


3747222864. 










(8) 3845833992. 


3944445120, 


4043056148, 


4141687376, 


4240278504. 










(») 4338889632, 
3368055944- 

(10) 3366667073 
9761111584. 

(U) 3859733712 


4437500760, 


2070833688, 


3.69444816, 


2465378300, 


3563889338, 


3663500456, 


2958333840, 


3056944968 


3155556096, 


57I944S424- 














ii. Addition. 




m. fur 


po.yds. ft. in. 


m. fur. po. 


yds, ft. in. 


(1)218 7 


36 


3 I 9 (8 


245 3 39 


3 6 


17 


'9 




371 5 13 


3 I 10 


143 2 


S 


I s 


5S6 6 36 


3 I 9 


336 4 


7 


306 


673 7 32 


I 3 


(>)963 


3 


2i 3 6 (4 384 3 '3 


3 I 6 


673 7 


32 


I* 3 


'79 4 25 


3 3 8 


360 5 


z8 


3 3 II 


300 4 34 




188 6 


39 


4 I 7 


3S6 6 35 


3 3 10 


(») S70 3 


13 


2 I 4 C« 


300 4 24 


3 3 II 


388 3 


3S 


436 


517 2 16 


2 I 5 


408 3 


24 


3i t 6 


1B9 3 36 


3i 2 7 


295 S 


36 


4 3 8 


609 3 35 


4k 2 4 


I|rB.-I.i.p«ibletlu 


■d by proof. ^Mt 








»po, jyil.. 3 ft. 3 


iD.-39po.ori>. H 


Ift.»io' 
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m. fur. po. yds. ft in. m. fur. po. yds. ft in. 

(7) 407 5 23 3 14 (8) 187 6 29 3 28 
385 o 28 4j 2 5 510 7 23 3 

703 3 14 5 6 189 7 37 5 

389 4 28 4j 2 9 573 4 16 2 

iii. Subtraction. 

m. fur. po. yds. ft in. m. fiir. po. yds. ft in. 

(«) 631 



I 3 



(1) 346 
218 

(8) 631 
427 

(5) 614 
216 



4 
7 

7 
4 

3 
5 



2 
I 



35 5 

21 4^ 2 10 

18 
21 



4 
3 



3 9 
I II 



2 
2 

5 

3 



1 7 
3 4 

2 7 
I 2 



112 5 



21 4 2 3 (»; 031 I 24 

35 3 I 9 174 2 16 

2 9 (4) 212 2 9 

163 3 17 

(6) 526 6 39 

371 3 27 

(8) 281 6 

43 5 28 4j 2 II 

I 10 (10) 385 5 26 2^ I 9 

185 o 43 2 II 



1 II 

2 9 



(7) 204 6 27 3j I 10 

171 6 38 4j 2 4 

(9) 327 6 19 3 

27 4 



27 2^ I 10 



2 II 



(11) 178 5 27 2 I 10 (12) 320 7 25 2^ 



137 7 28 



3 

iv. 



2 II 



313 6 

Multiplication. 

m. fur. po. yds. ft in. 
(1) 41 4 38 5 2 3 X 2, 3, 5, 7, 9 



27 4 



1 9 

2 10 



(S)26 
(8)84 
(4)84 
(«) 64 



3 

6 



4 
23 
34 
25 



(6) 72 5 29 



1 2 4 X 4, 6, 8, 10, II, 12. 

5 2 5 X IS, 24, 33, 44, 56. 
3 I 9 »< 16, 25, 35, 45, 60, 77' 

3 2 9 ^ 19, 34, 57, 58, 59. 

4 2 II X 36, 38, 69, 71, 73, 74. 
4 2 8 X 123, 563, 635, 653. 

2 I 7 X 468, 739, 937, 846. 
4 I II X 512, 523, 689, 356. 

4 2 II X 864, 986, 325, 215. 

(11) 96 7 16 4 2 10 X 411, 261, 432, 571. 

(12) 86 3 27 5 2 3 X 234, 423, 285, 976. 

V. Division. 

m. fiir. po. yds.ft in. 

(1) 69 6 27 3 I 9-^2, 3, 5, 7, 9. 

W 97 7 34 li I 3-^4,6,8,10,11,12. 



(7) 39 

(8) 72 

(9) 84 



7 

2 

7 



29 
28 

18 



<10) 48 6 35 
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m. fur. 


po. yds. ft. 


n. 


(!) 


458 


39 4 1 


114-18, 27, 36, 48- 


(«) 


63 6 


35 4 2 


6-7-32, 42, 55, 70, 88. 


(») 


634 2 


19 4 1 


5-^36, 38. 6g, 71. 


(«) 


197 7 


34 3i I 


3 ■^34, 57, 58. 59. 61. 


(7) 


333 4 


21 3 a 


10^334. 43=- 653. 473- 


(8) 


548 7 


043 


8 H- 285, S8a. 473, 743- 


W 


870 3 


16 3 2 


8-f-4ii, 261, 801, S7I. 


(10) 


584 3 


36 2 


7 -J- 296, 357, 735. 573- 


(U) 


1311 6 


II 21 2 


8^321, 432. 635, 715- 



I 
I 



(U) 6861 3 31 oi o 4 ^ 635, 563, 834, 937. 

Exercise Si. 
(1) How many inches arc there in 5 m. 6 fur. 37 po. 4 yds. 2 ft. 

(M) In 50005 in. how many miles ? 

n inches ; how many steps will 

(4) How much string must I have to give seven hundred and 
tbiitecn boys each twenty-five yards five inches ? 

(6) How many rounds, three-quaners of an inch thick, can 
be cut off from a tree which stancls a pole and a half high i 

(5) If in walking a mile ztis steps be taken, what is the 
distance of each step? 

(7J Find the difference in inches between the equatorial dia- 
meter of the earth, which is 7925 J miles, and the polar diameter, 
which is 7899 miles. 



low many times does a wheel 3i ft. in circumference 

(lOj A man had to walk 250 m. in 10 days: he walks in 
each of the first 5 days, 27 ni. 3 fur. 27 po. ; how fer would 
be walk in each of the remaining days ? 

(U) The hind wheel of a carriage is 6 ft. 6 in., the front wheel 
I 4 ft. 6 in. in circumference : howmany times does the front wheel 
t revoire more than the hind wheel in travelling over 5 miles ? 
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][12) How many pieces of cloth 2 yds. i qr. can be cut from 
23 yds. 2 qrs. 2 nls. ? 

(18) A road half a furlong has to be drained : 36 yds. of 
drain-pipe are left from a former job ; how much more is re- 
quired ? 

(14) A circular course is 14 m. 3 fur. i5po. 3 yds. 2 ft 9 in. 
in circumference : how many times must I go round it to com- 
plete a distance of 1254 m. 7 fur. 6po. 5 yds. 9 in. ? 

(15) How often will a wheel 3^ yds. in circumference revolve 
in 246 miles ? 

(16) What would be the circumference of a wheel which re- 
volvea 1848 times in 3^ m. ? 

(17) How many pieces of cloth 3 yds. i qr. i nL long can be 
cut from 135 yds. 3 qrs. i nL ? 

(18) If a horse trot 1 5^ m. in 3 hours, how far would he 
travel in i hour ; and how far would he travel in 5^ hours at the 
same rate ? 

(19) A man can walk 5^ m. in 3 hours : how far does he 
go in I hour ; and in how many hours will he accomplish a jour- 
ney of 28 m. 7 fur. ? 

(20) A train can travel 65 m. in i hour : how far will it go 
in I second, and how far will it go in 17 min. 8 sec. ? 

(21) A man bought 10 pieces of cloth : 3 measured 24 yds. 
3 qrs. 2 nls. each; 5, 17 yds. 2 qrs. i nL each; the remainder, 
46 yds. 2 nls. each : what was the total length ? 

(88) If a man advance 2 ft. 10 in. in each step, takes 64 steps 
in I minute, and walk 4} hours, how far will he go ? 

(23) If a wheel of a carriage is 5 yds. 2 ft 9 in. in circumfer- 
ence, and revolve 3 times in a second, how far will it go in an 
hour ? 

(24) I make 108 steps of 2 ft. 8 in. each in i minute : how 
long would it take me to step 36 miles ? 

(25) A knot (in navigation) is 6076 ft., and there are 540 
knots m 9 degrees on the meridian : how many miles are there 
in I degree ? 

(86) What is the height in feet, inches, of a horse i6( hands 
high? 

(87) How many links are there in a mile ? 
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MEASURES OF LENGTH. 

n. : how many cubits is i 



(39) The height of Goliath is given as 6 cubits and a span— 
this is equivalent to ii ii. 4 in. : what is the length of a span, a 
cobil being nearly 21 in. f 

(30) The length of Noah's ark was 300 cubits, the breadth 
of it 50 cubits, and the height of it 30 cubits. Reduce each of 
these lengths to inches, feet, &c., allowing i cubit ^ 21 in. 
Multiply Uiese results together in inches. 

(31) Sound travels 1125 ft. in a second : how far is a thun- 
der-cloud off when I hear the clap 9 seconds after seeing the 
flash? 

I (12) The fore wheel of a carriage is 1 yds. i ft. 6 in. in cir- 
cumference, and in travelling 19 m. 3 fur. 1 so yds. makes 4350 
more revolutions than the hind wheel : what is the circum- 
ference of the hind wheel ? 

(38) Find the value of 3 m. 44 yds. ^ j ft, 8 in. x loB ; and 
3f«r.~7S « Ij ft. 

(84) 169m. 3yds. 2ft. loin. + 120m. 1 po, 4jyds. i ft. 
9 in, + 17 m- 3* yds. 9 in- + 6s ">• 4 yds. 3 ft. 7 in. + 367 m. 
5yds, iiin. + 34m. 2 yds. I ft. 11 Jin. + 23001. 31 yds. liin. + 
740 m. 7 fur. 16 po. 4jyds. 3 ft. iijin. + 7332 m. 2 ft. 7 po. 
3* yds. 10 in. 

(8i) What is the sum of 1 5 yds. 3 i^rs. 3 nls. 1 in. + 37 yds. 

I iqt. t nl. 2in. + 140yds. icirs. 2nls. 2in. + 60yds. I qr. 3nls. 

I ain. + l6yds. aqrs. 1 n!. 3m. + I3yd3. i qr. + 2 qrs. anls. + 
117yds, 3qrs. ain.> 



IV. MEASURES OF SURFACE. 
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1 acre - 4840 sq. yds; 64021 
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ac. rds. 

3 2 
J, 
14 roods 

JO 

587 poles 
121 

587 
7044 



pis. sq. yds. sq. ft. sq. in. 



27 27 



23 



4) 71027 qr. sq. yds. yds. 
17756} yards « I77S6 

27 



ft. 
6 

7 



in. 
108 

23 



17784 
9 



4 131 



160060 feet 

144 

640371 
640240 
160060 

23048771 sq. inches 

The difficulty here is the reduction of poles to yards. Multi- 
plying the poles by 121 gives the result in quarter-yards, we 
divide by 4 and obtain 17756 yds. and three-quarters of a 
yard, or 6 ft. 108 in., over ; to this we add 27 sq. yds. 7 ft. 23 in., 
and the sum is 17784 yds. 4 ft. 131 in. The subsequent steps 
are obvious. 

The proof of this is as follows : — 

Ex. 2. Reduce 23048771 sq. in. to acres, roods, &c. 

inches 
12 )23048771 

12)1920730—11) 

9 )160060 — lo j ^ 

17784—4 ft. 131 in. 

4 



144 



121 



(11 )71136 qr. yds. 



)6466-io|^ ^ ^ 

po. yds. ft. 

4.0)58.7 27 7 

• 4)14—27 27 7 



m. 
23 
23 



yds. ft. in. 
27 2 36 

4 131 
27 7 23 



3ac. 2 rds. 27 po. 27 yds. 7 ft 23111. 
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The remainder in dividing by 121 is lop qr. yds., or 
27 yds. 2 ft 36 in., and to this we add the previous remainder, 
4 ft. 131 in., giving the remainder, 27 yds. 7 ft. 23 in. 

Exercise 82. 
i. Reduction. 

Reduce each of the following quantities to inches, giving the 
proof in each case : — 

(1) 17 ac. 25 po. 25 yds. ; 3 rds. 17 po. 21 yds. 8 ft. 73 in. 

(2) Sac. 2 rds. 34 po. 3ft. 87 in. ; 53 ac. 21 po. 8ft. 125 in. 

(8) 19 ac. 2 rds. 27 po.; Sac. 3 rds. i6po. 27yds.; 2 rds. 
27po. ; 51 ac. 39 po. 30 yds. 

(4) 500 ac. I rd. 23 po. 6 yds. 2 ft. 103 in. ; 419 ac. 29 po. 
75 yds. 8 ft. 140 in. 

(5^ 580 ac. 3 rds. 1 1 po. 2 yds. 3 ft. 1 10 in. ; 943 ac. 20 po. 
17 yew. 7 ft. 129 in. 

(6) 27 m. 620 ac. ird. 78 po. 27 yds. 6 ft.; 90 m. 439 ac. 
2 rds. 30 po. 30 yds. 84 in. 

And reduce to miles, acres, &c., giving the proof in each 
case, the following inches : — 

(7) 3660938127, 3993750684, 4326563241, 4659375798, 
4992188355. 

(8) 5325009012, 5657813469* 599062026, 6323438583, 
665625 I 140. 

(9) 15642190179, 19303128306, 10317189267, 10650001824, 
14643752508. 

(10) 1 1 31 5626938, 1 1648439495, 1 1 98 1 2 52052, 1 23 14064609, 
I 2646877 166. 

ii. Addition. 

ac. rds. po. yds. ac rds. po. yds. 

0) S9 3 36 28 (S) 25 I 16 12 

34 3 39 26 19 2 39 16 

2 6 20 161 I 8 16 



'% 



38 3 9 29 55 2 13 19 

(•) 26 3 23 13 (4) 96 3 12 15 

19 2 25 18 47 I 19 21 

121 3 23 3 24 31 8 19 

26 3 12 5 16 18 5 14 

N.B. — It b posuble that some ducrepancy may appear to exist between the sum 

set and tl»e answer obtained by proof. Thus : 38 po. 3oyck. 9 ft. 44 in.=39 po. oyds. 
oft.9 in. 
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(») 



(U) 



po. yds. ft. in. 




po. yds. ft in. 


5) 132 12 3 65 


(e) 


16 12 4 113 


98 30 7 112 




39 16 3 102 


121 2 2 93 




8 16 5 108 


25 18 6 112 




13 19 7 115 


7) 16 20 3 116 


w 


9 2 5 139 


13 22 7 108 


• 


10 12 7 140 


15 13 6 17 




t 12 7 124 


23 16 5 113 




65 4 8 113 


ac. rds. po. yds. in. 




ac rds. pa yds. in. 


39 3 36 26 130 


(10) 


236 I 15 13 109 


124 I 23 12 117 




163 3 12 9 99 


136 2 19 9 115 




198 2 25 27 140 


123 2 13 12 104 




254 3 32 II 16 


251 3 35 16 140 




124 2 35 9 78 


126 I 24 9 116 




163 I 19 24 134 


134 3 29 16 108. 




153 3 16 19 128 


ac. rds. po. yds. ft. 




ac. rds. po. yds, ft 


1 123 2 34 12 3 


(19) 156 I 24 12 3 


21 I 10 67 




239 3 25 24 3 


234 3 24 25 8 




162 2 29 3 7 


122 3 5 29 4 




154 3 58 19 8 


251 3 32 22 3 




29 I 94 21 4 


135 2 9 13 6 




94 3 23 13 7 


123 3 25 3 8 




76 2 51 93 



(18) 75 yds. 8 ft. 140 in. + 2 yds. 3 ft. no in. + 17 yds. 7 ft. 
129 in. + 6 ft. 90 in. + 5 yds. 84 in. + 7 yds. 2 ft. 119 in. 

(14) 78 po. 27 yds. 6 ft. + 900 po. 16 yds. 5 ft. + 90 po. 
29 yds. 4 ft. + 74 po. 10 yds. 8 ft. + 60 po. 25 yds. + 

26 yds. 7 ft. 

(15) 17 rds. 30 po. 30 yds. + 91 rds. 27 po. 19 yds. + 54 rds. 
23 po. 19 yds. + 764 rds. 38 po. 17 yds. + 89 rds. 29 yds. + 
18 po. 14 yds. 

(16) 300 ac. 3 rds. 39 po. + 91 ac. 2 rds. 26 po. + 751 ac. 

2 rds. 18 po. + 54 ac. 38 po. + 2 rds. 36 po. + 497 ac. 

3 rds. 1 5 po. 

(17) 3 yds. 7 ft. 116 in. + 8 ft. 41 in. + 17 yds. 5 ft. + 13 yds. 

4 ft. 88 in. + 62 yds. 8 ft. 139 in. + 2 ft. 99 in. 

(18) 6 rds. 27 po. 14 yds. + 15 po. 18 yds. + 3 rds. 16 po. 

27 yds. + 2 rds. 27 po. + 51 rds. 39 po. 30 yds. 

(19) 19 ac. 2 rds. 27 po. 18 yds. + 5 ac. 3 rds. 16 po. 29 yds. 
••- 2 ras. 28 po. 30 yds. + 12 ac. 36 po. 27 yds. + 29 yds. 
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(90) 419 ac. 29 po. 27 yds. + 580 ac. 3 rds. 11 po. 29 yds. 
-f 943 ac. 20 po. 30 yds. -i- 17 ac 18 po. + 3 rds. 25 po. 



iiL Subtraction. 



ac rds. po. yds. ac. rds. 
(1) 59 3 36 28 (9) 25 I 
34 3 39 29 19 2 


po. yds. ac rds. po. 
16 12 (8) 26 3 23 
39 16 19 2 25 


yds. 

13 
18 


ac. rds. po. yds. po. yds 
<4) 96 I 12 15 (5) 132 12 

47 3 19 21 98 30 


. ft. in. po. yds. ft. 
3 65 (6) 39 12 4 
7 112 16 16 3 


in. 

"3 
114 


po. yds. ft. in. 
(7) 16 20 3 108 
13 22 7 116 


po. yds. ft. in. 
(8) 10 2 s 139 
9 12 7 140 




ac. rds. po. yds. ft. 

(9) 123 I 10 6 7 

21 2 34 12 3 


ac rds. po. yds. ft. 

(10) 234 3 10 67 
122 4 12 78 




(U) 239 I , 24 12 3 
156 3 25 24 4 


(19) 162 2 29 37 
159 3 39 21 8 





(IB) From 7 ac 3 rds. 27 po. take 2 ac 2 rds. 34 po. 

(14) 3 rds. 26 po. 17 yds. - 2 rds. 26 po. 19 yds. 

(15) Take 4 ac. 3 rds. 27 po. 15 yds. 4 ft. from 5 ac. 

(16) 115 ac 3 rds. 37 po. 15 yds. - iioac 3 rds. 39 po. 
30 yds. 

(17) Subtract 369 yds. 7 ft, 120 in. from 1000 yds. 

(18) 5 ac. 3000 yds. 8 ft. 2 in. - 2 ac. 4000 yds. 8 ft. 10 in. 

(19) 3 m. 329 ac. 3 rds. 20 po. — i m. 620 ac. 3 rds. 30 po. 

(90) Subtract 90 ac 3 rds. 39 po. 5 yds. ft-om 91 ac 

(91) 17 po. 27 yds. 3 ft. 100 in. - 30 yds. 6 ft. loi in. 

(99) 78 ac 2 rds. 20 po. 20 yds. - 8 ac. 2 rds. 21 po. 30 yds. 

iy. Multiplication. 



ac rds. po. yds. ft. 
(1) 24 2 36 12 3 



(«)62 


2 


19 


13 


5 


(«)36 


4 


25 


18 


7 


(4)36 


3 


18 


29 


4 


W 17 


2 





13 


6 



m. 

58 X 7, 28, 36, 37, 381. 

37 X 6, 20, 36, 243. 
39 X 4, 24, 32, 39, 268. 
63 X 10, 25, 17, 638. 
121 X 11,30,54,29,492. 
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ac. rds 


.po. 


yds. 


ft. 


in. 




v^v 


(6) 45 I 


16 


20 


6 


52 


X 12, 18, 49, 604. 


(7)36 4 


25 


8 


3 


29 


X 9, 24, 72, 41, 583. 


(8) i6 3 


12 


15 


6 


38 


X s, 22, 31, 432. 


(9)23 I 


14 


18 


6 


133 


X 2,27,28,51,234. 


(10) 19 3 


12 


24 


5 


100 


X II, 12,50,756. 


(U) 8 3 


26 


23 


5 


48 


X 13, 15, 19,43,765. 


(12) 2 2 


22 


22 


2 


22 


X 689, 251,986. 








V. 


Division. 


ac. rds. 


po. 


yds. 


ft. 


in. 


(1) 3007 


2 


32 


15 


6 


72 H 


- 2, 3, 5, 7, 9- 


(2) 4089 


I 


2 


2i 


I 


18 H 


r 4,6, 8, 10, II, 12. 


(8) 65s 


' 2 


4 





2 


132 - 


r 18, 27, 36, 48. 


(4) 336 


2 


10 


lOj 


8 


40 - 


r 32,42,55,88. 


(5) 3049 


2 


38 


2li 


6 


- 


r 26, 38, 69, 71. 


(6) 21069 


3 


7 


16 





81 - 


^ 34, 57, 59, 61. 


(7) 7364 


I 


8 


2 





- 


r 234, 432, 653, 473. 


(8) 26418 


3 


12 


II 





- 


■- 285, 582, 473, 743- 


(9) 15927 





37 


5} 





- 


r 411, 261, 801, 571. 


(10) 6008 


3 


7 


I2i 


7 


126 - 


^ 296, 397, 735, 573- 


(U) 2063 


3 


35 


91 


5 


9 - 


r 321,432,635,715. 


(12) 1 1 42 


3 


28 


6i 


2 


81 - 


5- 635, 563, 834, 937. 


(18) 17279 


3 


36 


24 


2 


84 - 


^ 453, 345, 308, 854. 


(14) 9454 


3 


13 


29i 


4 


96- 


'- 350, 263, 646, 743. 


(15) 2327 





35 


9} 


3 


72 - 


^ 354, 632, 485, 697. 


(16) 14095 


3 


18 


0* 


8 


124 - 


r 512,523,689,357 



Exercise 83. 

(1) Reduce 309034 yds. to acres. 

(2) If to 10 times 40 ac. 3 rds. 16 po. I add 1222 10 yds. and 
divide the sum by 40, what is the quotient expressed in acres, 
roods, &c. ? 

(3) Express in inches, &c., the difference between one 
million square yards and 206 ac. 2 rds. 17 po. 26 yds. 




MEASURES OF 8TJRFACE, 

(4) How many fields each i ac. 2 rds. yj po. can be made 
oui of an estate 361 ac. 3 rds. 13 po. P 

(5) I reserve for myself 554 aci 
land, and divide the remainder i) 
how many farms arc there ? 

ffl) If a parish be 2738 ac. 3 rds. 6 po, 8} yds. in extent, 
and contain a certain number of estates each 209 ac 3 rds. 
25 po. 3 yds., how many estates were there f 

(7) A square drill-yard, 3125 sq.ft. 142 sq. in., is paved with 
square slabs, each measuring 3 sq. ft. S6 sq. in. ; how many slabs 
were thcref 

(8) How many solid yards of coal will 50 miners get in a 
year if each dig 3 yds. 19 ft. lU in. daily? 

(9) In an estate of 460 acres are 39 fields : find to the nearest 
square inch the average si(c of each ? 

(10) Multiply 4 miles long by twelve hundred yards broad, 
and express your answer in acres, &c. 

(11) Express in square inches the difference between 46 ac 
; rds. 22 po. and 2031530 sq, ft. 

(IS) Divide 16 ac 2 rds. 26 po. 20 yds. 1 ft. 72 in. by 6, and 
multiply the quotient by g. 

(13) A field consists of 2 rds. 672 sq. yds. 2 sq. ft. ; on it are 
built 16 houses each standing on zooo sq. ft. of land ; the 
remainder is occupied by a street and a back lane, of which the 
latter is half the size of the former: how much land does the 
lane occupy ? 

(14) If one square inch just holds one halfpenny, find the 
value in £ S. d. of a surface 3 ac. 3 rds. 38 po. 26 yds. 6 ft. 4 in. 
covered with these coins. 

(15) If 1 exchange a field 4ac. 2rd3. 34 po. 25 yds. in 
eWent for a square plot of ground 453 feel long, now much do I 

lOM? 

(18) A surveyor in measuring a field reckons 30 instead of 
30J yards to a pole : what will be the real size of a field which 
he returns as 3S acres ? 

(IT) A man distributes 1600 ac. 2 rds. between his 2 sons 
and a certain number of daughters : if each son have 400 ac. 
20 po., and each daughter 266 ac. 3 rds., how many daughters 
were there ? 

(II) If Ahave 37ac, 3rds. 25 po. 26 sq. yds., and B have 
S sq. ft. 36 sq. in. less, how many square yams has B ? 
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(19) A man and his 6 sons own together 2728 ac. 3 rds. 6 po. 
8} yds. : if the father's share be 7 times as much as each of nis 
sons' share, which are equal, what is a son's share ? 

(20) A is 43 yrs. 1 19 days old, B is 42 yrs. 1 16 days old, C is 
40 yrs. 106 days old ; each is to receive as many square inches 
of ground as the number of seconds he has lived : what 
amount of land, expressed in acres, &c., will they receive — a 
year being « 365 days 6 hrs. ? 

(21) If a square inch of ground is worth js. 6d,, what is the 
value of an estate of 160 ac. i rd. sy po. ? 

(22) If 5 ac. 3 rds. 37 po. 19 yds. 4 ft. 45 in. be sold for 
;£625724. lis, od.y what is the selling price of one square 
inch? 

(23) A house and a garden are so built that one garden 
occupies as much ground as 8 houses : if a garden occupy 
128 po. 5 yds. 2 ft. 24 in., how many pieces of ground, each 
384 po. 1 5 yds. 6 ft. 72 in., will have to be sold to make 3 such 
gardens and 24 houses ? 

(24) Divide 3131 ac. ords. 12 po. I3jyds. ift. 122 in. be- 
tween 7 men, 9 women, and 1 1 boys, so that each man may 
receive 3 times as much as a boy, and each woman twice as 
much as a boy. 

(25) A has 4 fields, B has 6 times as much, C has as much 
as twice A's and B's together, and has 791 ac. i rd 5 po. 2 J yds. 
oft. 128 in. : find the size of a field. 

(26) Express in acres the difference between half a square 
mile and half a mile square. 

(27) How much ground at 4^. 8^^. a square perch can be 
bought for ;^523. us, 4d? 



V. MEASURES OF SOLIDITY. 

X^2. 1728 cubic inches- 1 cubic foot (i cub. ft) 
27 cubic feet = i cubic yard (i cub. yd.) 

A cube is a solid figure whose length, breadth, and depth 
arc the same, and its volume or solidity is the continued pro- 
duct of these 3 dimensions. Thus, a cubic foot is a figure 
whose length is 12 in., breadth 12 in., depth 12 in. ; /. its 
volume » 12 X 12 X 12 B 1728 cub. in. In the same way, 
a cubic yard is a figure whose length is 3 ft, breadth 3 ft, 
and depth 3 ft., .'. its volume = 3x3x3b27 cub. ft. 
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Ex. I. Reduce 25 cub. yds. 5 cub. ft. 143 cub. in. to cubic 
inches : — 

cub. yds. ft. in. Remark. — The quickest way of muhi- 
25 5 143 plying by 1728 is thus: — 

12345 X 1728 

12345 —A 
1728 



27 

180 
SO 

680 
1728 

138240 
10368 

M3 

1175183 



12345 — B 

86415 — C 

345660 — D 

21332160 



B«ioooA 
C « 700 A 
D- 4C-T-100-28 A 



Proof. Ex. 2. Reduce 1 175 183 cub. in. to yards, &c. : — 



f 12)1175183 cub. in. to yards, &c. 
1728 144 1 / — ^ , ' ' 

.1 12 )97931 —11 ^^, 

12)8160— II j 



143 



27 |9)^<>^ 
I 3)75— S\ 5 



>75r- 5) 
25—0) 



.*. final remainder = 
0x144+143=143 



/. 1 175 183 cub. in. " 25 cub. yds. 5 cub. ft. 143 cub. in. 



Exercise 84. 
i. Reduction. 

Reduce the following to inches, giving the proof in each 
case: — 

(1) 384 yds. 23 ft. 1645 '^^' > 573 y<is. 20 ft. 645 in. ; 473 yds. 
24 ft. 1604 m. 

(2) 4186 yds. 19 ft. 487 in. ; 2895 yds. 24 ft. 1452 in. ; 
6329 yds. 23 ft. 1719 in. 

Reduce the following inches to yards, feet, giving the proof 
in each case : — 

(S) 6955103232, 11923034112, 18381344256, 18878137344. 
(4) 7451896320^ 12419827200, 18878137344, 19374930432. 

K3 
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iu Addition. 






yds. ft. iu. yds. ft. in. 

(1) 483 23 1645 (2) 573 17 1008 
296 13 645 614 16 1655 
614 22 1723 891 15 1603 
384 20 891 486 12 609 


yds. ft. 
(8) 375 26 
753 16 
703 13 
307 12 


in. 
1726 
1625 
1027 

116 


yds. ft. in. yds. 
(4) 8564 21 17 19 (5) 402 
6584 12 1 197 681 
6845 2 1 179 645 
4658 22 1 1 90 473 


ft. in. 
9 207 
16 1653 
20 827 
24 816 




iii. Subtraction. 






yds. ft. in. yds. ft in. 

(1) 614 20 891 (2) 891 12 609 i 

384 22 1723 486 15 1603 


yds. ft. 
;8) 703 12 

307 13 


iXL 

116 
1027 


yds. ft. in. yds. 

(4) 6845 2 1 190 (5) 645 

4658 22 1 199 473 


, ft. in. 
20 816 
24 827 





iv. Multiplication. 

yds. ft. in. 

(1) 87 8 924 X 9, 16, 36, 53, 345- 

(5) 2746 24 563 X 7, 18, 42, 57, 355. 
(8) 35 23 1688 X 5, 12, 27, 65, 285. 

(4) 1795 13 1532 X II, 17, 41, 59, 543. 

(6) 90 23 1700 X 86, 74, 150, 169, 32, 85, 96. 
(6) 7 24 5 X 726, 85, 74, 39, 84, 72, 81, 75. 







V. Division. 


yds. 


ft. 


in. 


(1) 1987 


16 


1624 -T- 9, 16, 36, 53, 345. 


(2) 6394 


15 


288 -f- 7, 18,42,57,355. 


(3) 2086 


13 


905 -T- 5, 12, 27, 65, 285. 


(4) 3164 


18 


882-M7,43,6i, 71, 543. 


(5) 4819 


20 


1604 -V- 354, 263, 584, 796. 


(6) 8564 


21 


1719-^ 350, 362, 646, 743, 697. 


(7) 194 


23 


1600 -7- 127, 64, 31, 19, 58, 72, 81. 


(8) 1764 


5 


4 -f- 712, 810^ 376^ 72, 187, 847, 3^ 
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Exercise 85. 

fl) Reduce 45 cub. yd5. 23 cub. ft. 1216 cub. in. lo inches. 

(1) In one million cubic inches how many cubic yards ? 

(S) A stone is 11 in. long, 7 in. thick, and 9 in. wide : how 
many inches are there in 25 such stones ? 

(() In 1300 cub. in. and 1300 cub. ft. how many cubic 
yards? 

(5) Find the value of 9 yds. 25 fL 1680 in. * 7 yds. 13 ft. 
1417 in. 4 23 fl. 15B0 in. + 8 yds. 395 in. + 7 yds. 14 ft. 1340 ia 

(6) Find the value of 8 yds. 14 ft. 930 in. + 6 yds. 16 ft. 86; in. 
-.4 yds. 139s in. +7 yds. 25 ft. 1630 in. t-3yds. 23 ft. 1336 in. 
436 ft. 144 in. 

(7) From 760 yds. 13 ft. 1620 in. take 90 yds. 21 ft. 1700 in. 
(B) Take 20 ft. 151 in. from 100 yds. 

(9) 468 yds. 13 ft. 728 in. -32 yds. 26 ft. 1260 in. 
(lOJ How many heaps, each 82 yds. iz ft. 100 in., are there 
in 6678 yds. 4 ft. iiSSin.? 

(U) If the content of too tnicks be 300 yds. 19 ft. 432 in., 
bow many trucks will be required lo remove 33078 yds. 11 ft. 
S64 in. of earth? 

(U) If a room is 30 ft. long, 18 ft. 6 in. wide, and ri ft. high, 
liow many cubic feet does it contain ? 

(U) If a sheet of water, of uniform depth, is 400 yds. 2 ft 
■ A in. long and 300 yds. broad, and contains 3246750 ft. of water, 
■what is its depth ? 

(M) UTiat is the length of a pond which is 18 j'ds. broad, 
ft} fl. 6 in, deep, and which contains 17820 cub. ft. of «aicr ? 

(IS) If the side of a solid cube is 7 ft. 3 in., tind its content 
[.in yards. 

(W) The content of a cube is 2 ft. 1457 in. ; ivhal is the 
I len^h of one of its sides t 

(17) How many bricks will be required to build a wall 73 ft. 
^ long, 6 ft high, and 18 in. thick, eac^ brick being 9 in. long, 
'l4) in. wide, and 3 in. deep? 

(It) A tank has a square bottom, and is 2 ft. deep, tmd coo- 
' I ; ft. 34 in. of water : what is the length of a side of the 
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(19) The length of a rectangular piece of timber is 47 ft., 
its breadth is 4 ft. : what is its thickness if it contain 564 
cub. ft. ? 

(80) A room is 22 ft. 6 in. long, 18 ft. 3 in. broad, and con- 
tains 4106 yds. 6 ft. 1296 in. of air : what is its height? 

(21) In making a road no yds. long and 18 ft. wide, I 
spend £yj. 14^. 2d. : the cost of excavating it to a depth of 
I ft. is IS, per cub. yd. ; laying rubble to a depth of 8 in. costs is, 
per cub. yd. ; gravel is then placed on the top to a depth of 9 in. 
Find (i) what is the price per cubic yard of the gravel ; (2) the 
difference in outlay if the gravel had been 8 in. deep and the 
rubble 9 in. 

(88) If I require 17 16 cub. in. of wood to make a box, how 
many can I make out of 5 cub. yds. i cub. ft 84 cub. in. of 
wood } 

(23) A reservoir contains 2334 cub. yds. 2 ft. 1693 '!*• of water : 
how many tanks containing 3 cub. yds. 16 ft. 181 in. can I fill 
with the water from it ? 

(84) The content of a tank is 5 times the metal of which it 
is composed : if the united volume is 32 cub. yds. 7 ft. 498 in., 
what is the volume of the metal ? 

(26) A rectangular sheet of water is 270 yds. broad, 7 ft. 
deep, and contains 7314300 cub. ft. of water : how long is it? 

(26) Determine the edge of a cube, whose volume is 16 yds. 
1 8 ft. 1088 in. 

(27) If 100 cub. in. of stone weigh 14 lbs., how many lbs. will 
a block 4 ft. long, 2^ ft. broad, and i^ ft. thick weigh ? 

(28) What must be the thickness of an embankment 210 yds. 
long, 14 ft. deep, which has the same cubical content as one 
90 yds. 12 ft. deep, and 8 ft. thick? 

(29) Find the value of a block of wood 8 ft. long, 4 ft. 2 in. 
wide, and 3 in. thick, if a cubic foot cost 51. 

(SO) How high should a room be made when its length and 
breadth are 31 ft 3 in. and 24 ft., in order that it may contain 
1 0000 cub. ft. of air? — and how much less air would it contain 
than a room 6 in. higher ? 

VI. MEASURES OF WEIGHT. 

AVOIRDUPOIS WEIGHT. 

16 drams = i oimce (oz.) 
16 ounces « i pound (lb.) 
14 pounds B I stone (st.) 
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135 



28 pounds -■ I quarter (qr.) 

4 qrs. « 1 12 lbs. - i hundredweight (cwt) 
20 hundredweights » i ton (ton) 

Ex. I. Reduce 2 tons 15 cwts. 3 qrs. 14 lbs. 130ZS. 12 dxs 
to drams : — 

tons cwts. qrs. lbs. ozs. drs. 
2 15 3 14 13 12 
20 

55 

_4 

223 

28 

1798 
446 

6258 
16 

37561 
6258 

100141 
16 

600858 
100141 

1602268 
.*. 2 tons 15 cwts. 3 qrs. 14 lbs. 13 ozs. 12 drs. « 1602268 drs. 

Proof. Ex. 2. Reduce 1602268 drs. to tons, cwts., &c. 

drams 
j^ (4)1602268 

1 4)400567-0) ,2 drams. 
4)100141-3) 



16 
28 



4)?503|-i) ,3 ounces. 
4)6258 -3 [ -^ 

'iii3-3l"'^P"""^^ 
2,0)5^5-3 quarters. 

2 tons 15 cwts. 



1602268 drs. ■ 2 tons 15 cwts. 3 qrs. I4ib& 13 ozs. 12 drs. 
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Exercise 86. 
i. Reduction. 

Reduce each of the following compound quantities to drams, 
giving the proof in each case : — 

(1) 53 tons i6cwts. 2 qrs. 24 lbs. ; i6cwts. 3 qrs. 19 lbs. 
130ZS. ; igcwts. 3 qrs. 14 lbs. iiozs. 7drs. ; I3cwts. 1 qr. 
26 lbs. 

(2) 124 tons I3cwts. 2 qrs. iQlbs. ; I9cwts. i qr. 21 lbs. 
70ZS. ; I2cwts. 3 qrs. 26 lbs. 140ZS. I3drs. ; I7cwts. 2 qrs. 

1 6 lbs. 

(3) 1 13 tons I4cwts. 3 qrs. 21 lbs.; iScwts. 3 qrs. 26 lbs. 

13 ozs. ; 1 5 cwts. 3 qrs. 26 lbs. 14 ozs. 1 1 drs. ; 18 cwts. 3 qrs. 
18 lbs. 

(4) 200 tons 13 cwts. 3 qrs. 23 lbs. ; 16 cwts. i qr. 13 lbs. 

14 ozs. ; 19 cwts. 2 qrs. 24 lbs. 13 ozs. 4drs. ; 14 cwts. 2 qrs. 
24 lbs. 

(6) 161 tons 15 cwts. 3 qrs. 27 lbs. ; 19 cwts. 2 qrs. 21 lbs. 
13 ozs. ; 14 cwts. 3 qrs. 27 lbs. 13 ozs. 9drs. ; 14 cwts. 3 qrs. 
26 lbs. 

(6) 134 tons 13 cwts. 3 qrs. 26 lbs. ; 17 cwts. 3 qrs. 16 lbs. 
14 ozs. ; newts. I qr. 16 lbs. 11 ozs. I3drs. ; 12 cwts. iqr. 

17 lbs. 

And reduce each of the following numbers of drams to tons, 
&c., giving the proof in each case : — 

(7) 5657813469, 8985939039, 13312502280, 9349795840. 

(8) 5990626026,9318751596, 13645314837,9583540736. 

(9) 6323438583,9651564153, 13978127394,9817285632. 

(10) 6656251140,9984376710, 14310939951, 10051030528. 

(11) 15642190179, 10317189267, 14643752508, 10284775424. 

(12) 19303128306, 10650001824, 14976565065, 10518520320. 







• • 

u. 


Addition. 








tons 


cwts. 


qrs. 


lbs. 


tons 


cwts. 


qrs. 


lbs, 


(1) 134 


II 


3 


18 


(2) 12 


19 


3 


27 


21 


19 


2 


14 


19 


14 


3 


21 


186 


18 


2 


7 


18 


10 


2 


15 


97 


14 


I 


13 


14 


9 


I 


II 


141 


13 


3 


26 


17 


16 


I 


18 


118 


II 


2 


18 


16 


17 


2 


26 


154 


13 


3 


II 


9 


14 


3 


13 


87 


17 


2 


15 


10 


18 


3 


14 




(B) Find the value of 794 lbs. 
11 ois. lodrs. + 741 lbs. 110ZS. gdrs 
-)- 781 lbs. 5 ots, 6 drs, * 854 lbs. 14 ozs. 1 1 ors. 

(6) 794 qre. 27 lbs. 15 ois. + 391 qrs. is 'bs. 14013, + 584 qrs. 
33 lbs. 12111S. -» 968 qrs. 14 lbs. 9 ozs, + 357 qrs. 11 lbs. lo ozs. + 
567 qre, ig lbs. II ois. 

(7) Add together 964 c»1s. 3 qrs. 27 lbs. ; 351 cwls. 2qrs. 
19 lbs. ; 5980VIS. I qr. 18 lbs.; 659 cwcs. 3 qrs. 25 lbs. ; 
958 cwts. I qr. 14 lbs. ; G47 cwls. 2 qrs. 26 lbs. 

(I) Find the sum of 749 tons 19 cwts. 3 qrs. ; 654 Ions 
18 cwts. I qr.i 992 ions 13 cwts. j qrs,; 757 Ions 12 cwts. 
oqrs.; 592 ions 11 cwls. 3 qrs.; 888 tons 18 cwls, 2 qrs, 

(9) A butcher sold 5 cwts, 2 qrs. 1 1 lbs, of beef ; 8 ewis, 3 qrs. 
I3lbs. of mutton; I2cwls. 3qrs. 4lbs.orveal ; andScwts.2qrs. 
of Iamb : required (he weight of meat he sold. 

(W) On Monday I sold 5 tons 3 c*ts. 2 qrs, of coal : on 
Tuesday 4 tons 15 cwts. i^lbs.; on Wednesday 14 tons 5 cwls. ; 
and on Thursday 4 Ions 3 qrs. 2i lbs.: bow many pounds did 
IkU? 

(U) Required the weight of 4 bags weighing respectively 
jqts. 17 lbs. ; Ijlbs. loois. ; 2 qrs, 13 lbs. 7 ozs.; Jibs. 13 ozs, 

(n) What is the total weight of the following : 27 tons 
l5cwtE. tqr.Sois. ; I3cwts. t4lbs.; 3qrs.;2qrs. tglbs. 11 drs. ; 
I7lbs. IJ ots. 13 drs.; 15 ots, is drs.; 200 Ions 17 civls. 
i qrs. 14 lbs. 90ZS. [ I drs. ? 

iii. Subtraction. 



(2) 18 

'7 

(4) [86 
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tons cwts. qrs. lbs. tons cwts. qrs. lbs. 
(6) 141 13 I 13 (6) 154 II 2 II 
118 14 3 26 118 13 3 27 

tons cwts. qrs. lbs. ozs. drs. tons cwts. qrs. lbs. ozs. drs. 

(7) 95 12 I 7 8 9 (8) 154 13 2 II 12 12 

67 14 3 18 12 15 147 19 3 27 IS 15 

(9) From 15 tons 3 cwts. 3 qrs. take 13 tons 11 cwts. i qr. 
From 13 cwts. 3 qrs. 14 lbs. taie 11 cwts. 2 qrs. 27 lbs. 

(10) From 3 qrs. 17 lbs. 14 ozs. take i qr. 24 lbs. 15 ozs. 
From 2 qrs. 13 lbs. 11 ozs. take 26 lbs. 7 ozs. 15 drs. 

(11) 800 tons 13 cwts. I qr. - 69 tons 3 qrs. 17 lbs. ; 7 cwts. 
2 qrs. 15 ozs. — i qr. 13 lbs. 13 drs. 

(12) The great bell at Oxford weighs 7 tons 1 1 cwts. 2 qrs. 
8 lbs., and with that of St. Paul's weighs 12 tons 13 cwts. 2 qrs. 
26 lbs. : what does the bell of St. Paul's weigh ? 

(IS) A hogshead of sugar weighs 3 cwts. 2 ars. 12 ozs. : how 
many together would weigh i ton i cwt. 4 lbs. 8 ozs. ? 

(14) In a butcher's shop I purchased 25 lbs. 9 ozs. of meat — 
viz. 3 lbs. 7 ozs. of mutton, 7 lbs. 9 ozs. of beef, 4 lbs. 14 ozs. of 
lamb : how much pork did I buy ? 

(15) How many chests of tea each weighing 3 qrs. 23 lbs. 
would amount to 8 cwts. 2 qrs. 1 1 lbs. ? 

(16) How many pounds must I add to 3 cwts. 2 qrs. + 

18 tons 17 lbs. + 8 cwts. 3 qrs. + 12 cwts. 19 lbs. to make the 
amount 19 tons 6 cwts. i qr. 5 lbs. ? 

iv. Multiplication. 

(1) 70 tons 5 cwts. I qr. 8 lbs. 3 ozs. x 29, 36, 57, 81 ; 
1 54 tons 19 cwts. 2 qrs. 15 lbs. 9 ozs. x 72, 84, 96, 120, 37. 

(2) 18 tons 14 cwts. 3 qrs. 12 lbs. x 56, 78, 91,82, 74; 22 lbs. 
15 ozs. 13 drs. X 81, 74, 826, 864, 107. 

(3) 1 5 tons 3 cwts. 2 qrs. 5 lbs. 8 ozs. x 87, 39, 150,67,82: 
5 tons 8 cwts. 3 qrs. 4 lbs. 8 ozs. 3 drs. x 84, 71, 126. 

(4) i3tons iscwts. 13 lbs. x 9, 32, 72, 71, 463; 15 tons 

19 cwts. 15 lbs. X 534, 596, 237, 428, 364. 

V. Division. 

(1) 456 tons 18 cwts. I qr. 14 lbs. 15 ozs. I2drs. -^84; 
685 tons 7 cwts. 2 qrs. 8 lbs. 7 ozs. 10 drs. -7-126. 



l6< 
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. 1 qr, 27lbs. 6ojs.-i-82; siggtons 

IS. -i- 74. 

aqrs. 4lb5. -f-72; 3246 tons 7 cwts. 

~ 87 ; 915 tons 



(4) 1320 tons 8 cwts. 3qrs. albs. 
cwts. iqr. 17 lbs. Sozs,-t-6i. 



(B) 1271 tons iScwts. 3qrs, 17I 
I qr. lib. -7- Si. 

(S) Find the value of 5480 ton 
3 tons S cvrts. I qr. B lbs. 3 ois. 

(7) Divide 10S28 tons 15 cwt 
14 cwts. 3 qre. 5 lbs. 8 ozs. 

rsj How many limes is 15 ions 
contamcd in 5 1 6 tons 2 qrs. i g lbs. : 



I 

I 



s.-j-Hg; 1157 tons 12 cwts. 
IS cwts, 22 lbs. loo;s.-H 
3 qrs. i5 lbs. by 87 tons 

3 cwts. 2 qrs. 15 lbs. 802s. 
ts. oqrs. gibs, by 



(10) 845 ions 3 qrs. 16 lbs. ~ 9, 36, 54, 73, 348. 
(U) 793 ions 19 cwts. 22 lbs. -i- 9, 48, 63, 85, 257. 
(U) 915 tons I S cwts. 2 qrs. -i- 9, 54, 56, 75, 785. 
. 3 qrs. -r 74, 67 ; 9? 

(U) 150 ions 4cwta. 7 lbs. 5025. 3 dr?. ^ 120, 94, 61, 33. 

Exercise 87. 

(1) How many casks of sugar each containing 10 cwis. 3 qrs. 
7 lbs. must I sell nt a profit of one penny per pound to gain 
^40. 7/. Ad. ? 

(I) What is Ihe difference between 9016 lbs. and 4 tons ? 

(3) If 348tons iscwts. 2qrs. i4!bs. be divided between 
5 men, 5 women, and 3 boys, so that a woman has twice as 
much as a boy, and a man has twice as much as a woman, how 
luuch does a boy get i 

(4) How many packages each 2 lbs. 3 ozs. S drs. can I 
make out of one thousand and ten pounds ? 
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(5) If a cubic foot of water weigh looo ozs., what weight 
of water is there in a reservoir 15 yards long, 12 yards broad, 
and 4 ft. 6 in. deep ? 

(6) What is the weight of water in a cubic vessel whose side 
is si ft. ? 

(7) 2520 lbs. of a liquid just fill a rectangular cistern 9 ft. 
long, 5 ft. 4 in. wide, and 2 ft. 3 in. deep : what weight of the 
same liquid will fill another cistern* 8 ft. long, 5 ft. 6 in. wide, 
and 3 ft. 9 in. deep ? 

(8) If 7 cwt. I qr. cost ;£26. los. 4^., what is the value of 
I qr., and of 43 cwt. i qr. ? 

(9) A merchant during the week receives 685 tons 4 cwts. 3 qrs. 
14 lbs. 7 ozs. 2drs. of goods, in this manner : Each day he re- 
ceives 6 loads, a load weighing 18 tons 19 cwts. iqr. 23 lbs. ; 
9 chests, each chest containing 2 qrs. 16 lbs. 9 ozs. 3 drs., and 

8 parcels each of the same weight : what was the weight of a 
parcel ? 

(10) In order to remove 5199 tons 13 cwts. 3 qrs. 17 lbs. 
14 ozs. of coal, a train which carries 70 tons 5 cwts. i qr. 8 lbs. 
3 ozs. takes twice as many journeys as another train which can 
carry 87 tons 14 cwts. 3 qrs. 5 lbs. 8 ozs. requires to remove a 
weight of stone : what quantity of stone was there? 

(11) 3 reservoirs, each containing 414 tons 9 cwts. 9 lbs. 
weight of water, fill as many tanks, each holding 14 tons 5 cwts. 
3 qrs. 9 lbs. of water, as one larger reservoir which holds 
1320 tons 8 cwts. 3 qrs. 2 lbs. 8 ozs. fills cisterns : what weight of 
water does a cistern contain ? 

(12) If a train in 72 journeys remove 1028 tons 19 cwts. 
3 qrs. 4 lbs., how much does it remove in one journey, and how 
much will the same train remove in 98 journeys ? 

(13) A besieged garrison has 11 57 tons 12 cwts. i qr. lib. 
of provisions, the daily consumption being 14 tons 5 cwts. 3 qrs. 

9 lbs.; by what weight of provisions must the store be increased 
to enable the garrison to hold out one day longer if the daily 
consumption be raised 17 cwt. 3 qrs. 6 lbs. 8ozs. ? 

(14) Prove that the quotient of 6317 tons 5 cwts. 2 qrs. 4 lbs. 
by 1028 tons 19 cwts. 3 qrs. 4 lbs. is the same as the quotient of 
87 tons 14 cwts. 3 qrs. 5 lbs. 8 ozs. by 14 tons 5 cwts. 3 qrs« 

9 lbs. 

(16) A cubic foot of wood weighs 20 lbs. : find the weight of 

10 planks, each 30 ft. long, i ft. broad, and i in. thick. 

(16) A grocer bought ;£24. icxr. worth of rice, and by selling 
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4^d. a pound cleared^?.: how many hundredweights did 

he buy? 

(IT) A block of stone S ft. 3 in. long, 2 ft. 4 in. wide, and 
. 2 in. ihkk weighs i cwl. ; what will be the weight of another 

block of the same materia!, the dimensions of whicli are 7 ft. 

long, I fi. 9in. bioad, and 10 in. thick? 

(18) How many trucks each containing s tons iB cwts. 3 qrs. 

13 lbs. will be required for 136 tons 15CWIS. 3 qrs. 25 lbs. weight 

(IB) A grocer bought a certain number of chests of tea : if 
the average weight of each chest was 2 cwts. 3 qrs. 7 lbs., and 
the weight of the whole was 5 tons 9 cwts. = qrs. 21 lbs., how 
many chests did he buy ? 

(SO) Divide 14 tons 
_3ods equally among 63 
worth £35. SJ. 1 1 Jrf., how mucfi is that per i 

(81) Divide Utons 3 cwts. 1 qr. 25 lbs. among 2 men, 3 
women, and 4 boys, so that each man may receive four limes 
us much as a woman, and each woman three times as much as 
a boy. 

(M) If I ton 3Cwt. iqr. 8 lbs. of copper coin are woith 
£yo., what b the value of 1 ot. I 

(28) How many hogsheads of sugar, each weighing 5 cwts. 
3 qrs. 34 lbs., will weigh 17 tons it cwts. 3 qrs. 16 lbs ? 

(M) A loaded truck weighs 710ns 6 cwts. 3 qrs. t? lbs. ; the 
(roods arc eight times the weight of the empty truck ; lind the 
weight of the truck. 

(SB) I have 8 trucks and a number of barrels, each of which 
will hold 3 cwts. 2 qrs. 1 2 lbs. 5 ozs. : how many barrels must I 
put into each truck so that the whole weight of goods may be 

|3otons 6cwt5. I qr. 24lbs.? 



TROY WEIGHT. 

14fli> 34 grains ^ t pennyweight (dwt.) 

30 pennyweights - i ounce (oz.) 

12 ounces = 1 pound (lb.) 

Gold, silver, and jewels are chiefly weighed by these 

7000 gra. Troy " I lb. Avoirdupois 
5760 grs. Troy = I lb. Troy 



142 AKLTHMETIO. 

Exercise 88. 
i* Reduction. 

Reduce each of the following quantities, giving the proof in 
each case :— ^ 

(1) 754 dwts. 23 grs. to grains ; 64 ozs. 19 dwts. to penny- 
weights ; 467 lbs. 3 ozs. to pennyweights ; 3 <jrs. 27 lbs. 9 ozs. 
to ounces ; 5 lbs. 3 ozs. 16 dwts. 17 grs. to grains ; 8475 grs. to 
pennyweights ; 3264 dwts. to ounces ; 7721 ozs. to pounds. 

(2) Bring 55464 grs. to ounces ; 84750 grs. to pounds ; 
12 lbs. 2 dwts. to grains ; 25644 dwts. to pounds ; 15 lbs. 7 ozs. 
to pennyweights ; i cwt. 2qrs. 13 lbs. to ounces; 20501 grs. to 
pounds ? 

ii. Addition. 

(1) 1 5 lbs. 1 1 ozs. 13 dwts. + 17 lbs. 4 ozs. + 9 ozs. 7 dwts. + 
15 lbs. 14 dwts. + 16 ozs. 1 5 dwts. 14 grs. 

(2) 17 dwts. 21 g^. + 1 5 ozs. 14 dwts. 21 grs. + 5 lbs. 4 ozs. 
17 dwts. + 15 lbs. 1 1 ozs. + 24 lbs. 7 ozs. 15 dwts. + 2 16 lbs. 

(3) 17 lbs. 5 ozs. 1 6 dwts. + 11 ozs. 17 dwts. + 16 lbs. 23 grs. 
+ 7 ozs. 15 dwts. + 3 lbs. 19 dwts. 13 grs. 

(4) 14 dwts. 21 grs. + II ozs. 12 grs. + 19 lbs. 14 dwts. + 
36 lbs. 4 ozs. + 1 1 ozs. 13 dwts. + 15 dwts. 12 grs. 

iii. Subtraction. 

(1) From 24 lbs. 5 ozs. 17 dwts. take 16 lbs. 14 dwts. 7grs. ; 
from 16 ozs. 7 dwts. 14 grs. take 5 ozs. 19 dwts. 21 grs. 

(2) 7 lbs. 9 ozs. 5 grs. — 6 lbs. 9 dwts. 19 grs. ; 200 lbs. 19 dwts. 
-50 lbs. 3 ozs. 21 dwts. 1 8 grs. 

(3) Take lib. 11 ozs. 19 dwts. 23 grs. from i cwt.; take 
3 ozs. 13 dwts. from 8 ozs. 15 dwts. 21 grs. 

(4) Subtract 25 lbs. 3 ozs. 17 dwts. from 38 lbs. 14 dwts. ; 
181 lbs. II ozs. 13 dwts. - 79 lbs. 13 dwts. 21 grs. 

iv. Multiplication. 

(1) 24 lbs. 6 ozs. 17 dwts. X 7, 9, 6, 12, 8; 17 ozs. 4dwts;i 
15 grs. X 28,42,50,64,72. 



MEABITRES OF 'WrEIOHT. 



(3) 81bs. 701s. igdwts. 23grs. x 74, Si, 82, 68, 98, 120 ; 
34 lbs. I7dwts. I4grs. x 99, 84, 36, 72. 

7. Division. 

(I) 901s. Sdwis. 5gTs.-;-27, 34; /lbs. gozs. 3dwis.-4-i7, 
43; I cm. iglbs. iooM,-i-88, 66, 87. 

(8) I78lbs. 90M. I9d»-is. 23grs.-Mio,39, 87, 64, 73, 154; 
34 lbs. 17 dwis. 14 gts. -r- 99, 84, 36, 72. 



1«S. 



APOTHECARIES' WEIGHT. 



3o grains = I scruple (sc. 

3 scruples = 1 drachm (dr. 

8 drachms - I ounce (oz. 
12 ounces " I pound (lb. 


or 9) 
rll.) 


The grain, ounce, and pound ore the 
ght. 


.ame 



APOTHECARIES' FLUID MEASURE. 

60 minims = 1 drachm (fl. dr.) 
8 drachms = i ounce (fl. oz.) 
30 ounces " I pint (O.) — contraclion for Octavus. 
8 pinls - I gallon (C.)— contraction for Congius. 
The connection between the measures of capacity to those 
I «f weight in these tables is best remembered by the old lines : — 
'A pint of water 
Weighs a pound and a quarter.' 



Exercise 89. 

(1) Reduce to grains: 61bs. 40:5. I4ets. ; lib. 901s.; 4 lbs. ; 
17 OM. 7gr5. ; 8 lbs. 5015.; 98 lbs. 201s. lagrs. 

1 2) Reduce 79864 grs. to pounds j 68739 firs, to ounces ; 
40132; grs. lo pounds; 75832 grs. to ounces; 908335 grs. 10 
pounds ; 901746 grs. to ounces ; 7156382 grs. to pounds. Give 
proof in each case. 

(8) 69 lbs. 90M. i6grs. + 701S. 18 grs. + Jibs. 4oi:s, ggrs. 
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+ 5 lbs. 2 0ZS. i4grs. ; 74 lbs. 5 ozs. i4grs. + 5 lbs. i oz. 7grs. 
■t 26 lbs. 1 1 ozs. 17 grs. + 9 ozs. 17 grs. ; 6 lbs. 12 ozs. 14 grs. 
+ 7 lbs. 1 1 ozs. I9grs. + 1 1 ozs. 12 grs. + 99 lbs. 7 ozs. 5 grs. 

(4) 6 lbs. 2 ozs. 1 2 grs. ~ 9 ozs. 18 grs. ; 94 lbs. 10 ozs. 19 grs. 
- 26 lbs. 13 ozs. 13 grs. ; 97 lbs. 5 ozs. 7grs. - I3lbs. 9 ozs. 
15 grs. 

(6) 24 lbs. 7 ozs. 9 grs. x 8, 19, 57, 99, 136; 13 lbs. 5 ozs. 
I4grs. X15, 28, 39, 81, 107, 

(6) 189 lbs. 2 ozs. 7 grs.-r-i7, 25, 31, 86, 257 ; 740 lbs. 11 ozs. 
I3grs.-M3, 28, 41, 79, 361. 

(7) Express the difference between 19 C, 3O., I4 3» J^T^^ 
and 10 C, in v\^ and multiply result by 67, 92, 169. 

(8) Bring 3 C, 4 O., 8 3, to TT\,, and divide the result by 6, 19, 
34, 75, and 214. 

(9) Reduce 36 C, 60., 173, to rt\j and multiply the result 
by 8, 17, 35, 69, 253. 



VII. MEASURES OF CAPACITY. 

LIQUID AND DRY. 
146. For grain and dry goods, as fruit, roots, &c. : — 



4 gills = I pint (pt.) 

2 pints « I quart (qt.) 

2 quarts = i pottle (pot.) 

4 quarts » i gallon (gal.) 

2 gallons = I peck (pk.) 



4 pecks B I bushel (bus.) 

4 bushels B I coomb 

8 bushels « i quarter (qr.) 

5 quarters « i load 
2 loads B I last 



WINE AND BEER MEASURE. 



63 gallons 

84 
126 

252 



»9 



Wine. 

- I hogshead (hhd.) 

" I puncheon (pun.) 

= I pipe (pi.) 

B I tun 



Beer. 

« I firkin (fir.) 

s I kilderkin (IdL) 

= I barrel (bar.) 

= I hogshead (hhd.) 

The gallon for liquors and com contains 277*274 cub. in., 
and holds 10 lbs. adv. of distilled water. 



9 gallons 
18 
36 
54 



n 
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Exercise 90. 
L Reduction. 

Reduce each of the following quantities, giving the proof in 
each case : — 

(1) 704064 gals, to pints, 54050 bars, to quarts, 74086 hhds. 
of ale to gallons, 6040 kils. to half-pints, 27 169 hhds. of wine 
to quarts, 84 qrs. 3 bus. 2 pks. to gallons. 




(3) 5 bus. 3 pks. 4 gals, to pints, 5 pks. i gal. 3 qts. to quarts, 
15 qrs. 3 bus. 2 pks. to gallons, 3 pks. 3 qts. to pints, 13 bus. to 
pints, 30004 pks. to quarters, 84061 gals, to bushels, 756 qrs. to 
gallons, 740604 pts. to pecks. 



ii. Addition. 

qrs. bus. pks. gals. qrs. bus. pks. gals. qrs. bus. pks. gals. 

(1)95 2 3 I (2)62 7 3 I (3)65 7 I I 

84 7 2 o 95 4 2 I 84 5 2 o 

62 5 3 I 58 5 2 I 63 6 3 o 

54 6 I I 18 6 3 I 72 4 3 I 

qrs. bus. pks. gals. gals. qts. pts. gills gals. qts. pts. gills 

(4)48 7 3 I W63 I o 3 (6)76 3 I I 

94530 18 212 87 302 

76 4 2 I 7S 3 o 1 98 3 J 3 

81 3 2 o 28 3 I 3 47 2 o 3 



gals. qts. pts. gills 

(7) 36 2 o 3 

67 3 o 2 

78 3 I I 

89 3 I 3 



gals. qts. pts. gills. 

(8) 79 3 I 3 

99 2 I 3 

88 3 I 3 

77 I I 3 



iiL Subtraction. 



qrs. bus. pks. gals. 
(1) 95 2 3 o 
84 7 2 I 



qrs. bus. pks. gals. 
(2) 58 5 2 o 
19 6 3 I 
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qrs. bus. pks. gals. 

(3) 85 3 2 o 

66 4 3 I 

gals. qts. pts. gills 

(6) 63 I o 2 
18 2 I 3 

(7) 98 I I I 
76 3 I 3 



qrs. bus. pks. g^s 
(4) 99 2 I 1 

97 7 3 o 
gals. qts. pts. gills 
(6) 87 2 o 2 

76 3 I 3 

(8) 97 I I 2 

88 3 o 3 



iv. Multiplication. 

(1) Multiply 73 gals. 3 qts. i pt. 3 gills by 6, 24, 36, 53 ; 
76 gals. 3 qts. I pt. 2 gills by 8, 26, 38, 55, 245. 

(2) Multiply 84 qrs. 7 bus. 2 pks. i gal. by. 7, 32, 45, 246 ; 
63 qrs. 6 bus. 3 pks. i gal. by 8, 33, 48, 68, 256. 

V. Division. 

(1) Divide 87 gals. 2 qts. 2 gills by 8, 36, 52, 68, 346 ; 
98 gals. I qt. I pt. I gill by 9, 34, 5 1, 69, 272. 

(2) Divide 75 qrs. 5 bus. 3 pks. i gal. by 8, 35, 72, 67, 542 ; 
94 qrs. 5 bus. 3 pks. by 9, 36, 73, 68, 543. 

1*7. Quarterly Terms are Lady-day, March 25 ; Mid- 
summer, June 24; Michaelmas, September 29; Christmas, 
December 25. 

The following facts should be remembered : — 



In Number. 

12 units ^ I dozen 

12 dozen = i gross 

1 2 gross = I great gross 

20 units B I score 



In Paper. 

24 sheets » i quire 
20 quires = i ream 
2 reams » i bundle 
60 skins of parchment = i roll 

The Angular Measures are— 

60 seconds ('') « i minute (0 

60 minutes = i degree (°) 

90 degrees « i right angle 

4 right angles, or 360° « i circle 

Ex. I. (1) Multiply 4 circ. 17** 35' 42'' by 25, 50, 37, 84,265 ; 
and divide results by 13, 27, 41, 65, 139. 

(2) Multiply 21 circ. 16® 22' 39'' by 42, 17, 89, 93, 248; 
and divide results by 17, 32, 53, 79, 352. . 

(3) Multiply 17 right angles 42' 57'' by 9, 16, 58, 72, 175 ; 
and divide results by 8, 24, 48, 85, 418. 



f 



FRACTIONAli MEABUREa. 

XIII. CONCRETE FRACTIONAL 
QUANTITIES. 

I. FRACTIONAL MEASURES. 

i. Reduction. 



148. From (36) ue see that if £^\. be taken as unit, 13 
shillings would be represented by the fraction J^ ; conversely 
£}|., or|J of ^i., is equal 10 13 shillings, which again would be 
represented by 13 if I shilling be taken as unit. So 1 5 shillings, 
/i. being the unit, would be represented by J, or by 15 if i 
shilling be the unit. Now i3 = 2ox||, and I5 = 2ok \ : i.e., in 
cither case, when we change the unit, the numerical value of 
ibe fraction i$ multiplied or divided by the number of times the 
larger unit is contained in the smaller. 

Ex. I. Thus, reduce £11- to shillings. 

In the given expression one pound is the unit, and we have 
to find what the fraction becomes when [he unit is changed to 
I shilling. We proceed thus : /JJ = il » 'j^- - H^. = 4rj->. 

Ex. I. Reduce ,|j cwt. to the fraction of i lb. 
Here Ihe unit must be changed from 1 cwt. to i lb. 

.'. r°s of I cwt. - ;Sg « 4'lb. - H lb. = ill lb- 
Ex, 3, Reduce lojrf. to the fraction of u. 
Here Ihe imit is to be changed from id. to u. 

.: IOirf.= tojrf.-r- IW.- V "iV-'i''- 

Ex. 4. Reduce 4; ft. to the &aj:tion of a furlong. 
Here the unit is to be changed from feel to furlongs. 

.■. 4j ft. = 4i -T- 660 fur. = y H jjg fur. » ^ fur. 
149. Ex. t. Express i guinea as the fraction of /i. 
One guinea>2i^. 

"£^■1 ^s ""'' being changed to^i. 
Hence, Ex. 2. Reduce f| of a guinea to the fraction of ^i. 



H guinea = J5.H„_^._ 
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And, Ex. 3. Reduce ;£|. to the fraction of a guinea. 

3 5 

/? « ^ ., ^^ g^ fa 1» M 

2 7 
Ex. 4. Reduce i lb. troy to the fraction of i lb. avoirdupois. 

I lb. troy = 5760 grains ; i lb. avoirdupois = 7000 grains. 
/. I lb. troy - fj|§ lb. avoirdupois = iff lb. avoirdupois. 

Ex. 5. Reduce | lb. avoirdupois to the fraction of 2 lbs. troy. 

I lb. avoirdupois - 1 x HI ^ * " HI!- 

150. In the above examples we have reduced a fraction of 
one denomination to a lower denomination, and conversely ; we 
now can proceed to reduce a fraction of one denomination to a 
compound quantity of lower denomination, and its converse. 

Ex. I. Find the value of */ acre. 

y ac. = i| ac. ■» I ac. 5x4 rds. » i ac. 3J rds. = i ac. 3 rds. 
20 po. 

This might also have been worked by compound division. 

Ex. 2. Express 90ZS. 17 dwts. 8grs. as pounds troy. 

I St method. 8 grs. = 5 dwt. 

13 

/. 17 dwts. 8grs. = 17I dwts. « Si x JL « 1| oz. 

3 ^^ 
5 
37 

/. 90ZS. 17 dwts. 8grs. = 9{foz.«ii3xJL«||Ib. 

3 

2nd method. Reduce both quantities to the lowest denomina- 
tion — grains. 

9 ozs. 17 dwts. 8 grs. = 4736 grains 
I lb. troy « 5760 grains 

/. fraction required - ^fS = f^"*,^ " "' 
Ex. 3. Express 4 yds. i ft. 10^ in. as a fraction of a pole. 

1st method. loj in. = " x ^^ ft. = I ft. 

.-. I ft. ic^ in. = y ft. - V X I yd. =:|yd. 
/. 4 yds. I ft. loj in. « 4| yds. = 5 x ^ po. « JJ po. 

2nd method. 4 yds. i ft. 10^ in. « 333 half-inches. 

I po. = 396 half inches. 
/. fraction required » fjf « fj* 



I 
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Fromthcselast three examples, it will be seen, tlie ist method 

S referable when the denominator of the fraction and the 
iplier employed have a common tictor, 



Exercise 91. 



(8) ; of a farthing to the fraction of is. ; {^ of a shilling to 
the ftactionof_£i. 

(!) J of I crown to [he fraction of £1. ; J of a guinea to 
ibc fraction ol £1, 

(4) J of a moidore.J of a crown, J of a shilling, and J of a 
fiorin to the fraction 01^ 1. 



(8} ] of a foot, i', ofa rod, ' of a rood, JJ of a chain in the 
fraction of an acre. 

(T) [I of an inch, ]' of a foot to the fraction of a cubic yard. 

(I) ,j ofa pint, 11 of a gallon, \' of a peck, j"; of a bushel 
f of a quart to (he fraction ofa sack. 

(8) i if ^1. i of ' guinea, J of i haifcrown, JJ of ^i., 'H of 
£*■• li of £'■• ij of '28j. as farthings. 

(10) ,'j of I mile, A of a mile, i of a pole, \l of a furlong, 
)* of a league as inches. 

(U) i of an acre, J of a square mile, \l of a yard, J of a rood, 
^ of a pole as square inches. 

(IS) I ofa ton, iVi °f ^ '""' U °f ^ c*ti Vi °f '^ quarter, 3J 
ofa ton, Jl of I cwt,, and i| of a stone as pounds. 

(IS) |i of I lb. avoirdupois as pennyweights, ] of 1 lb. Iroy as 
drams, i j cwt. as drams, 3j|^ ofa ton as ounces. 

Reduce — 

(14) 7J. Sii., fix. 2it.. sj. 9irf., 4i guineas, £2. s'- 7}'/-, 21. o jrf, 
£t. loi. 6)<i£, iid. to the fraction of £1. 

(18) Itir. ijibs. 8ois„ 3cwts. oqrs, l6lbs., ijcwl., i ion 
6 lbs. 6cwts. 3qrs. 17 lbs. to the fraction of I ton. 
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(16) ifur.6Jpo., 2pa 3yds., sfiir. iSpo., 63yds. ift. 3UL, 
3 yds. I ft 2 in. to the fraction of i mile. 

(17) 5sq. in., 8 sq.ft. 13 in., iqsq. po., 7sq. yds. 6 sq. ft., 
30 pa 2 yds. I ft. to the fraction of i acre. 

(18) I qr. 23 lbs. 802s., 3qrs. 16 lbs., ijcwt. 3st. loj lbs., 
3 lbs. 3 ozs. 18 dwts. to the fraction of i ton. 

(19) } of a guinea, f of u. 6^, 4J of jj. 6^., | of 2j., J of 
£Z7. ts. &/., 2 J oi £^, 13J. 6^ to the fraction of >f i. 

(«0) 2| of /I. I2J. 9£^, i| of lof. 6iLy 1^ of /I., V of ;^i. 7J., 

y'j of its. o\d, to the fraction of £1. 

(21) 4 

^ '^ —^ of I ton I cwt 2 qrs. 13 lbs., ij*^ of 7 cwts. 3 qrs. 

12 lbs., rf of 7 cwts. 2 qrs. 24 lbs. to pounds. 

4- 7- 

(22) ^^^ j^ of 6cwts. 3qrs. I7lbs., f of 1} of iton3cwts., 
I of if of I J lb. to pounds. 

(23) 1 1 of I yd., 2% of 3 fur. i2po. 4 yds., y\ of 9 fur. 38 po. 
I yd., 6|| of 2 fur. 7 po. i|yds. to the fraction of i mile. 

Reduce to highest denomination mentioned — 

(24) 4m. 3fur. 37po. 4iyds. x 5f; 2 cwts. 3qrs. x ^; 

(26) j of 2ij. + |of 5J. + I of ys, 6</.-J of 2J., I of lor. 6^. -h 
J of 2ys. - y\ of 6j. 8^/. 

(26) } of lo^d, + If of J of 5J. + 1 of li of /i., 1^ of £i.^\ 

7j 
of/140. lar. 6d. + |of2ix. 

(27) ij of 3j oi£u 7J. + 1 of 13J. 4i/.-f of if of 6|j. 

ii. Multiplication and Division. 

151. If we divide /$. i is, Zd. by 4, the quotient is £1. ys, 1 1/£, 
and we say that £1. 7s, iid. is one-fourth of /j. iij. &/. ; or, 
using symbols, we express the fact thus : — J of ;^5. i is. id. » 
£1. ys. lid, and therefore three-fourths of the same sum, 01 
io{£s. iis.Sd.^£i.ys. lid x^*^ £4-^-9^ 'SoWj£$.iis.Sd 
x3 = ;^i6. 15J. a/., and ^of ;£5. lis. Bdx^^^of £it. i^s.od 
t= £4. ys. 9^^, which is the same result as we obtained before ; 
/. we conclude that f of £s- i is. 8</. - i of £$. lis.Zdxy, 
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Rule I. To find the product of a compound quantity by a 
proper fraction, multiply it by the numerator of the fraction, and 
then divide the product by the denominator. 

Example. Find value of f of £$, iSs. Sd, 

£ J- ^• 
or 7 )5 18 5 

16 II •^^^^' ^2. loj. ga, 

3 



5 18 


d. 

5 

.3 


7)17 15 


3 


2 10 


9 



2 10 9 



Rule 2. To multiply a quantity by a mixed number: (i) 
Multiply separately by the integer and by the fraction, and add 
the results together; or (2) reduce the mixed number to an 
improper fraction, and proceed as in Rule i. 

Example. Find value of 15 tons i3cwts. 2 qrs. 20 lbs. x 2 J. 

tons cwts. qrs. lbs. tons cwts. qrs. lbs. 

15 13 2 20 or 15 13 2 20 X I 

2 8 



3 )3' 7 I 12 3 )125 9 I 20 

10 9 o 13^ product by f 41 16 I 25^ 

3J 7 I 12 „ „ 2 

41 16 I 25J „ „ 2| 

Rule 3. To divide a quantity by a fraction, multiply by the 
denominator, and divide the product^y the numerator. 

Example. ;£i2. i6j. Zd.-i-^^, 

£ s. d. 

12 16 8 

12 

5 )154 o o 
30 16 o 

Rule 4. To divide a quantity by a mixed number, reduce 
the mixed number to a fraction, and proceed by Rule 3. 

Example. Divide £2$. 14s, g^d. by ij. 

£ s, d 

25 14 9} 
7 

11 )180 3 Sj ' 
iS~77j| 



ABITHMKIXa 

Fxferr of ihe tvo mtriiods ghren in Rules i and 2 
: «sed » a test of the accmacy of the lesolts obtained 
ccher : ■b ac as the proof of the remits by Roles 3, 4^ 
s&cva by i Ilk i|iliratioiL 



MSJLCtUSt 9^ 



1 9i r==a»ts: v> of £9. 17X. 4^; /5. iij. od. X 2i; 
£^yi.a£^2^: £j.i^9^x^ 

1 I of j^i. 2JLa£: li of a halfarown; ^of;^i. ; J ofa 
; ^ of £1. 5*. Q^ 



y J of £1. IOC. a^; } of I) of t of £1. ss. od,;l of 
>^^x. ^i. 10^ : ~ of /31. 2J: ytL 

4 iJof5i-r-2riof /i.2i.6ii:;s^-^(2j + 3})of I2J. 6r£; 

f <rf x*-^ c^ «i^ 

« ! cf ^S| lbs.: } of a qr. ; jf^ cwt ; | of a qr. ; ^^ of 
I c»t. : J of ^1 of iS| lbs. 



« J cmt.: I of a qr. ; 4|Ibs.; 3I of 3 qrs. 12 lbs.; 
i5cwtSL iiqrs^ 26 lbs. 15I ois.~-7j. 

,T 4l^ qocs. udwts. i5igi^-=-K J I ®^^ of 3 tons 3 cwts. 
5 qrsw : | ot J of 5 cwt. 3qrs. 17 lbs. 

•' 5 cwts. 2 cps. 14 lbs. X I ; 2 cwts. 3 qrs.-f-i^ ; (2 J x 2 J x 2 J 
— \ ~,Si » 2} - 1; of 5 tons. 

»^ r*'^:^'''v*H^'w*)o^3m. 7fur. iioyds.; 4-^|of 
% vds. in. 1 1 in. 

10' 6 m. rnir, 15 pa <^ yds. x J|; 5 yds. 2 ft 5fin.x7|; 

^U> 15 ^-ds. I ft. 9iin. -r- 3? ; \ of 3J pa ; 3 fur. 4 pa 2 yds. 
I ft. 4 in. V 2!. 

^X' \\ oi I of 6jV X ,'H of 2^)xff of 2fur. 97yds. 2jfi.; 
25 m. 5 fur. 15 jix 4j\ yds. -f- ^. 

vlS) 4,'^ of an acre; 3ac 3rds. 3 pax 8}; i cwt. 2 qrs. 
13 Ji»-^ 3:1 J J ~ 4| of I4§ sq. yds. 

(14^ 3 ac I rd. 2opa X 5J ; 3 ac i rd. 22 po. -7- sf ; f ac + 
rd. + J pa ; 14HH of i ac 



1 



(15) 2ac, 3rds, 5po.-f-4^; (4J - 2^) -J- (6J - 2 J) of 4 ac 
5 rds. 27 pa ; 7| of 3 ac 2 rds. 5 pa 

(16) 7jof 3ac ird.4pa3yds.; iiof3jrds.; (4JX4JX4J 
-4H(4jx4j-4)x7ac 
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(18) 33-^(3f + |)or 3wks. 4drs.; (3i_,|) ^ (8^+ ii's) of 

6 dy5. I hr. 3 m. 

(10) 7| of 3651 dys. -I- 3^ of I wk. + i of s| hrs. ; 4 dys, 
13 hrs. 48 m. X j^. 

(20) t~-[i*i~-{2 + i)\o{ syrs. 6wks. 3 dys.; 2-^[3 + 4-:. 
(5 + ?)]of 7hrs. 6 m. 

(ai) "J of £1. + i'i of a guincT + 3] of ^i. ; 2^ of half-a- 
pjinea+lof /3. lu. 3d. 

(B8) i of 3iof Hof Z'- + 2J of si- °( £'i- i9*-6^-; 'gof 
i6j, 4irf.-| of 4^. lOdC 

(25) iJ-M?! of ayardt jj of a furlong + " of a niile + j of 
2 of 3j miles. 

(M) 3i of ij square yards + j of an acre ; j -^ [4j + 33] ■ i 
of I cwt. 

(Si) 2 -=-[3 +4-^(5 + !)] of I2s. 7'i.; i-i-{2*i-i-[3*i^ 
<4*i)]|of 13^. irf: 

(26) 7^ of I -=-[10+ I -H (3 + i'e)] of I ton + 12\ ^ 1 cwt. a qrs. 

7 lbs. 

(2T'i Express in yards, feet, inches, the difierence between } 
of H of a mile and | of J^ of 25 furlongs, 

(SB) Find the sum of |} of £2. 6s. yi., \\ of £i. lis. 4J,/., 
ii of j of f of 3 guineas. 

(20) Express in avoirdupois weight the quotient of i lb. 
ti ois. todwts. by \^. 

(80) Find the value of £2. bs. BJ. -=- ij of } and of f of 1 5J. 
+ I of 4X. 61/. - ] of 4^. I td. 



I iii. Miscellaneous Operations. 

1 XSa. Since 13j.4rf.is J of^i.jwemaysay i3J.4</--^.£i--i; 
or, '_3{l45 _ J— j.c. I y. 4,/. may be considered as the dividend, 

^1. as the divisor, and | as the quotient ; and the remarks made 
Ui(U) will apply m this case. 

This question is usually set in this form : — Reduce 13.1. 4d, 
10 the fraction of ^1. ; but it may also appear in these loncis. 



which should be noticed : — 
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(1) If 13J. 4//. is the dividend, £1. the divisor, what is the 
quotient? 

(2) If / 1, is the unit, what is the measure of 13^. 4//. ? 

(3) What fraction of ;£i. is ijj. 4^/. ? 

(4) Express ly. 4//. as the fraction of £1, 

(5) What part of £1. is 13J. 4^/. ? 

(6) What is the ratio of 13s. 4^/. to ;£i. ? 

154. The unit, or the quantity to be divided^ or the quantity 
that comes immediately after the words 'fraction of,' is the 
divisor^ in all these cases. 

N.B. — The concrete quantities may be reduced to their 
highest or lowest denominations. The following examples will 
explain how the operation is performed : — 

Ex. I. Express I2s. yi, as the fraction of one guinea. 
The fraction required - }^L3ii = |JJ « ULlL = J 

^ 1X5, "" 12x21 " 

Ex. 2. What part of an acre is 2 rds. 20 po. ? 
The part required « ^ rds. 20 po. ^ 100 ^ |^ 

Ex. 3. If I fur. is the unit, what is the measure of 5 po. 
I yd. 2 ft. 6 in. ? 

The measure required 

^ 5 po. I yd. 2 ft. 6 in. ^ 29 yds, i ft. _ 88 ft. ^9 
I fur. 220yds. 660ft. "' 

Ex. 4. From what fraction of 5 guineas must £2, i&r. 4i£ 
be subtracted to be equal to } of J of ^i. ? 

This is the same operation as that of adding £2, iZs. 4^ to 
I of i of £\, and expressing the result as a fraction of 5 
guineas. 

Now J of Jof ;Ci. - |>«|'<^- j-ii^. &/.: this added to 

3 
/2. i8j. 4^/. • £1, lor., /. the fraction required 

£1, ios,od. _ TO _ii,_a ^ 
5 gumeas *®' " ' 
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Ex. 5. Reduce S±. of{iJiio!£i.~\fOf u.) to the fraction 
of a moidore. 

. the dividend is if of 33J = V " H " ^^■ 
and the divisor is 27 x \2d. 

.: the fraction required - the quotient 

Ex. 6. What fraction of Zf of/30, ly. jjrf is (S^-jJ) of 
:e quantities to farthings we 

) f.f /;■ 9s. ni*£ 4H-S378 

/lO. ITJ. 2*rf. "TkXTjOjIT 



M 2 HW 



Exercise 93. 

(1) Add together ij'j of half-a-crown, j'„- of £1., ^ of 
i/i. iw. id. 

» (1) Subtract I of ^£38. 12s. td. from j of ^47. i6j. 3^., and 
reduce the remainder to ihe fraction of^too. 

(a) Add together iJ; of haifa-crown, j'j of £,\., i of 
j£i. iw, 4*/., and ^ of \\s. 

(4) I po. 4 j yd. + j\ ft. (lineal measure). 
(() Find the value of jl, of a florin + | of half-a-crown - >- of 
five shillings - } of a pound. 

(6) Find the amount of land in \ ac. -f j'j rd. -i- 1 po. 

(7) Find the value of \ of £\. los. orf. + f of 1} of J of 

(•) Find the value of 1 (i + D-f-f (i-i-|)-i (i+l) of^l. 
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(9) Simplify J x ^^^ ^/^^^ x 2p3f of jCiS2. 7s. S^- 

(10) Add together | of a guinea, i of a pound, } of a shilling ; 
and reduce a farthing to the fraction of a guinea. 

(U) Reduce 3I of ;Ci. os. g^d, to the fraction of ;^i. 10^. lod, 
(12) Simplify f + ^^""^ ; and divide 33 yds. o ft 8 in. by 13}. 

(18) What difference is there between the values of 

5i2L5*of /I. 2J. 6d. and -54^ of 12s. 6d. ? 
27i 2 J + 3j 

(14) Simplify (?i + 4-5ig + i)^(J + i-i)ofi;2. 131.4^ 

(15) Find the value off of ;£33. 5J. 10^ -^^ of ;^3i. 2j. 5^/. 

(16) Find the value of j\ of a guinea + 5| of Sj. 9<i - } of 
half-a-crown. 

(17) Find the value of /j of 3J. 6^. + | of £n, ys. 6^ - { 
of /;4. 1 7 J. i^. 

(18) Find the diflference between | of;£i. lys. f)d, and | of 
£S' i8j. s^.^ ai^d reduce the result to the fraction of a guinea. 

(19) Add together j of £1,^ J of a florin, | of a shilling, 
and J of J of 1 3J. 4//., and subtract the result from 5^ of ;^ia 

(20) If 2} - i| of an estate cost ;£440., what will 2 J of 65^ of 
it cost ? 

(21) Find the value of | of a cwt. + 1 of a qr. + 4} of a lb. 

(22) What fraction of 9i guineas is ^^ oi £<), 17J. 4^ ? 

(28) A shopkeeper, having | of 58^ lbs. of tea, sold | qr., 
jfj cwt., \ qr., ^ cwt., | qr., and } of j\ of i8f lbs. : what quantity 
had he left ? 

(24) What portion of 3 J tons is 33^ of 3 qrs. ? 

(25) Add together i of f of 5J. 4</., | of f of 6j., and } of | 
of 2J. 

(26) Find the value of J of a guinea + f of a jf . + } of is, 
—J of sixpence. 

(27) Reduce | of a pole to the fraction of a league. 

(28) Reduce i mile to the fraction of 8 po. 6 in. 

(29) If Y*g of an article cost 5 J of a £.^ what will ^ cost ? 




I 



I 
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(10) J of my money is ^5. ; how much have 1 ? 
(Sll What sum of money mulliplicd by 2\ will equal 35 of 

(82) Take J of 2/5 of u. from J of -^^ of/i. 

(88) What fraction of a ^. is 141, gjrf ? 

(84) ^ of a certain sum of money is a guinea : find the 

(84) Find in square feet the value of I of 3j'; of an acre. 
(SB) I bought i of ]* of a Rhip for a thousand pounds : what 
was the entire ship worth P 

(87) What is the jfj pait of 7^. ijrf ? 

(88) If iJilbs. cost £11, what will 3 parcels each con- 
taining 5} lbs. cost i 

(SB) Find the value of ^ of a florin 4 ^ of a crown + '12; 
of 3 halfcrowns — ■ j of a shilling. 

(40) Express 3I of £1. os. 9}^. as the fraction of 
£1. los. iwi', 

(41) Reduce j'j of loj. + J of ^s. 31/. + ^^ of half-a-crown lo 
the fraction of ^£1. 51. gd. 

(4fl) How often is | of § of it. contained in £2. 1 6j. ? 

(48) Reduce J of 7s. W. to the fraction of half-a-guinea. 
(<4) If I of a yard coat J of a £., what will j of a yard 

(46) What fraction of £3. is | of a guinea ? 

(4«) What pan of ^3. 17s. 6d. is £2. 141. 3-^,1/. ? 

(41) Find the difference between ^ of a ^. - ^s. and j'j of a 
guinea * ^i. 

(41) If j of 4ij of a railway share is worth ^4!., what is the 
value of J of It } 

(49) If a roan has 24^ bushels of corn, aniJ he sells i of il, 
how much has he left f 

(60) Reduce $ cwts. 2 qrs. to the fraction of a ton. 



(SI) 



Find the value of (i^ll^l±?l of _^,. 



(SS) A man gave away J of his money to his son, and then 
J of the remainder 10 his daughter : what fraction of the original 
sum had he for himself? 

(53) If a person, travelling 13J hrs. a day, perform a journey 
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in 27| days, in what time will he perform the same if he travel 
lOy hrs. a day ? 

(54) If 5^5 articles are worth ;C728., what will 2j cost? 

(66) A man has } of { of 3^ of 3 qrs. 12 lbs. of tea ; hesells 
I of } of 1 1 of { of the parcel to his brother : how many pounds 
has he left for himself? 

(66) Reduce | of ;£i. to the fraction of 27J. 

(67^ In a school of 4 classes, ^ of the boys are in Class I., 
I in Class II., | in Class III., and there are 60 boys in Class IV.: 
how many boys attend the school ? 

(68) If I of a ship are worth ;£975., find the value of | of 
her. 

(69) What sum is the same fraction of Ss, 9^. that 7s. 3ld, 
is of 7s. ? 

(60) Express | of 3J of £u iis,6d,as the fraction of £^ 

(61) What is the value of | of J of fj of J of a house, when 

i*5 0fj0ff|C0St;^42.? 

(62) Express 14$". 7 J//, as the fraction of ;^3. 

(63) What is the value of —^ rr ©^ i^- 4^ ? 

(64) Find the value of a prize cup weighing } lb. at the rate 
of 3i^. per grain. 

(66) How long is j^ of a day ? 

(66) Value of 7^\^ of i qr. 7 lbs. ; and of 16/, of 
£^i. I2s. 6d, 

(67) Reduce /a-i5 + i-^o ^^ ^ simple fraction. 

(68) £s, I2J. 9j^. — If. 

(69) Find the value of ^^V"'^.!^ ' 

(70) A ship which was lost at sea was worth /5060., and 
was insured for 60 per cent of the full value ; ^ belonged to A, 
-^^ to B, and the rest to C : what will they each receive from the 
insurance company ? 

(71) Reduce iZs. 4d, to the fraction of half-a-guinea. 

(72) In an election J of the total number of voters polled for 
A and ^ for B ; the remainder (360) abstained from voting : 
I y how many votes was the successful candidate returned? 
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II. DECIMAL MEASURES. 

i. Reduction. 

155. To reduce a decimal of one denomination to a lower 
denomination, we proceed as in (148), as will be seen by the 
following examples : — 

Ex. I. Reduce '1875 of ;£i. to shillings and pence. 

•1875 
20 

375WJ 
12 

9*00 
/. •i875of;£i.-3J. 9</. 

Ex. 2. F'ind the value of 5*00625 of ;^r. 

5-00625 
20 

10*125^ 

_I2_ 
1-5^ 

4 

2-0 

/. 500625 Of;^I. -;t5. \0S. \\d. 

Ex. 3. Find the value of -35 of 2 qrs. 17 lbs. 

2qrs. 17 lbs. =• 73 lbs. 

/. '35 of 2 qrs. 17 lbs. - -35 of 73 lbs. 

•35 

21 
105 

245 

25-55 
16 

8-8^ 
16 

12-8 
•*. '35 of 2 qrs. 17 lbs. » 25 lbs. 8 ozs. 12} dr& 
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Ex. 4. Multiply 3 cwts. i qr. 21 lbs. by 4*106. 
3 cwts. I qr. 21 lbs. ■-385 lbs. 
4' 1 606 lbs. ozs. 

385 28^"*^'^^ "*^ 



32848 4)56— 3 f 

'^3'o 14— o— I2--I2-96 
1580-816 
16 

12-96 
.'. 3 cwts. I qr. 21 lbs. x 4*106 » I4cwts. oqrs. 12 lbs. 12*96 ozs. 

Ex. 5. Find the value of -8342857! of ;^8. 15J. 

-8342857 1 
175 

417142857 

5839999999 
8342857142 



145*99999999 Am. - 146^., or £7. 6s, 



Exercise 94. 

Find the value of — 

(1) 775 of ;^i., *824 of a shilling, *305 of a crown, 25*875 of a 
shilling, ^3*646875. 

(2) -009875 of ;^i., *09oi3 of a shilling, -0983 of a guinea, 
•00891 of a crown, *63904 of JJ5. 

(3) 7*2875 of £2, 7s. 4//., 1*396 of 7s, 9J^/., -4158 of £4^ 6r. Sdy 
•201 1 of £g. I IS, td, 

(4) *8o975 of I lb. avoir., '09875 of lib. troy, '9375 of 2 cwts. 
3 qrs., 2*125 of 5 tons 2 cwts. 

(6) *oo375 of 2 tons 5 cwts., 7*569 of 10 tons 3 cwts., 3*245 of 
3 lbs. 4 ozs. troy. 

(6) *I75 of a ton + '195 of acwt. + *I45 of a qr., *46$ of i lb. 
avoir., 3 qrs. 25 lbs. 15 drs. -7-9*21. 

(7) 2*27586805 of I lb. troy, *2 5658143$ of i mile, '7053571428 
of I guinea. 

(8) '146$ of I furlong, '675 of i acre, -00390625 of i mile, I2*j 
of I dwt. 12 grs. 
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(9) •9826660156251b. troy, in avoirdupois, -2628897144522 of 
3f miles. 

(10) -5^4761 of 4j guineas, •093l8-=--56Si of 2j\. of 2-5 days, 
4-$6 of 4 dys. 3 hrs. 

(U) 2-8i of 365idays, '34375 of a lunar month, 2*5384375 of 
a day. 

(12) -875 of J league, 777587890625 of 2 cwts., -875 of i acre, 
*oo39oi625 of I mile. 

156. Next, to reduce a compound quantity to a decimaf of 
a higher denomination, we proceed thus : — 

Ex. I. Reduce ys ^\d, to the decimal of a pound. 

4 )3 — f arthings 
12)375 — pence 
2^o)7' 3i25 — shillings 
•365625 — pounds 

.'. 7 J. 3j</. -•365625 of a pound. 

Ex. 2. Reduce 2 lbs. 3 ozs. 6 dwts. 5 grs. to the decimal of a 
pound troy. 

(4)5— grains 



24 



6)1-25 



2^0)6*2085 — pennyweights 
1 2 )3-310416 — ounces 
•27586805 — pound 

/. 2 lbs. 3 ozs. 6 dwts. 5 grs. - 2-27586805 of a pound troy. 

Ex. 3. Reduce 2 fur. 1 1 yds. i ft. 9 in. to the decimal of a 
mile. 

1 2)9^inches 

3 )i-75~f eet 

ii,o)j^r583--yards 
220 



1 



2) -105363 
8)2-05265 1 j i— furlongs 
•25658143$— mile 
•*• 3 for. 1 1 yds. I ft. 9 in. - '25658143$ of a mile. 
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■4 

Ex. 4. Reduce i^r. g^d, to the decimal of a guinea. 

4 )3* — farthings 
12 )975— pe nce 

(3)14*8125— shillings 

21 j '-^ 

I 7 )4-9375 

7053471428— guineas 
/. i^r. glii, « 70535714*4 guineas. 

Ex. 5. Express 5 tons 6 cwts. 3 qrs. 23 lbs. 6 ozs. 8-448 drs. ii 
tons only. 

' 8)8-448— drams 



f 8)8-448- 
(2 )1 -056 

r 8)6-52 



8)6-528 — ounces 

6_ 

f 4)2 3-408 — poimds 
28 1 " 



7 )5-852 
4 )3-836 — quarters 
2 ^)6-959 — h undredweights 
•34795— tons 
/. 5 tons 6 cwts. 3 qrs. 23 lbs. 6 ozs. 8*448 drs. == 5-34795 tons. 

Exercise ps 

In the following examples reduce each expression to the 
highest denomination, and then divide. 

(1) 447 tons 3 cwts. 2 qrs. 15 lbs. 13 ozs. 1.5 drs. -f- 49 tons 
1 3 cwts. 2 qrs. 26 lbs. 10 ozs. 7 drs. 

(2) 404 lbs. 6 ozs. 8 dwts. -7-12 lbs. 7 ozs. 14 dwts. 

(3) 606 fiu*. 18 po. 3 yds. -4-16 fur. 33 po. 4 yds. 2 ft. 

(4) 3214 ac. 2 rds. 6 per. 28 J sq. yds. -4- 44 ac. 2 rds. 23 po. 
13 yds. 

(6) 44 hhds. 13 gals. 3 qts. I pt. -7- 3537 hhds. 39 gals, 
(wine). 

(6) 82 cub. yds. 12 ft. 100 in. -r- 6678 cub. yds. 4 ft. 11 88 in. 

(7) 956 ells 3 qrs. i nl. } in. -r- 9 ells 2 qrs. 2nls. 3 in. 
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(8) 33078 cub. yds. 1 1 ft. 864 in. -r- 300 cub. yds. 19ft. 432 in. 

(9) ;£i3654. OS, i\d, -r-;£40i. lis, ^d, 

(10) 844 cwts. 61 lbs. 1 1 ozs. 8 drs. -7-13 cwts. 69 lbs. 10 ozs. 
4drs. 

(U) 1 48 1 2 m. 35 po. 4 J yds. -r- i8oni. 5 fur. 3po. 2 yds. 

(12) I553lbs. loozs. isdwts. I2grs. -^ I2lbs. 2ozs. i6dwts. 
12 j^s. 

(18) 2244 ozs. 3 drs. -T- 10 ozs. 5 drs. i sen logrs. 

'14) 504 yrs. 144 dys. 5 hrs. 34niin. 22 sec. -7- 1 1 1 dys. 7 hrs. 
24 :nin. 1 3 sec. 

157. To find what decimal one concrete quantity is of 
.mother concrete (quantity, we proceed as in (iSft), and express 
the result as a decimal. 

X.B. — We may reduce to the highest or the lowest denomi- 
nation mentioned. 

Ex. I. Express 2 tons 17 cwts. i qr. 27 lbs. 7 ozs. 4 drs. as 
decimal of 2 tons 18 cwts. 3qrs. I4lbs. 

tons cwts. qrs. lbs. ozs. drs. 

r '7 1 27 7 4 1648500 „. 9765625. 

2 18 3 14 o o 3774x16x16 '"•'•' 

Ex. 2. Reduce 3 lbs. 6 ozs. troy to the decimal of 10 pounds 
avoirdupois. 

S 288 
3 lb s. 6 ozs. troy ^ 3-5 x ^760 ^ 3 ^ x \\f^ ^ .^gg 

10 lbs. avoirdupois 10 x 7000 S^^x;^^^ 

^ looo 

Ex. 3. Reduce 91^ of \\ pecks to the decimal of 3^ quarters. 
Since 32 pecks ■ i quarter, we arrange the work thus :— 

7 
9-;Vofjipecks . US ^ Vf ^ A X -^- - -oCqe-q 
3i quarters T? W ^" "^ ^^' 

Ex. 4. If I2J. 4//. be taken as the unit, how is 6j. 82^. 
represented } 

esj2^,^ 522-40:1 -.54186. 
I2J. 4d. 148 74 -^ 

M 2 
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4*4 
Ex. 5. Reduce 3-3 of —I to a fraction, and find the number 

of square inches it expresses when the unit is i sq. ft. 3 in. 

37 
10 8 iU 

^^ 3 ns 

49 

.*. if I sq. ft. 3 in. or 147 in. be the unit, 

4*4 
3*3 of — will be represented by "^ x 147 = 2960 in. 

•^35 

Exercise 96. 

(1) Reduce 12s. gti. to the decimal of iss, 6d, ; | of a guinea 
to the decimal of 23^. 41/. 

(2) What decimal is | of | of | of /15. of 2j. 8<i ? Express 
I of 1 lb. troy as decimal of i lb. avoirdupois ? 

(8) Reduce 8 cwts. 2 qrs. 2 lbs. to decimal of 18 cwts. 3 qrs. 
5 lbs. ; 14 hrs. 1 5 min. to the decimal of 3 J days. 

(4) 9 lbs. avoirdupois as decimal of 5 lbs. troy ; | of a rood 
as decimal of ^ of an acre. 

(5) -26//. to decimal of ;^i. ; 2*9 halfcrowns to decimal of 
IS. 4d. ; f of I guinea to decimal of ;£i. 31. 4//. 

(6) Y of 2| of 5 ac. 3 rds. as the decimal of f of 14 ac 2 rds. ; 
18^. 4ia, as decimal of ;£ 1000. 

(7) Taking 6 ac. 2 rds. 6*69 po. as'the unit, what is the value 

of — ? 
•235 

(8) If 5J. i\d. is represented by '25, what is the unit? 

(9) Half-a-guinea being the unit, find the measure of the 
difference between | of 5J. gd, and f of 6s, ^d, 

(10) The measures of 3s, iii^/.,;^!. 2s, 3^^, and;^i. 4s, old. 
are -i, -0625, '4729 : what are the units ? 

(11) Reduce si guineas to the decimal of £$0- 1 1 1 dwts. to 
decimal of i lb. troy. 

(12) 10 drs. to decimal of lib. avoirdupois; 3 qrs. 3 lbs. 
I oz. I2| drs. to the decimal of i cwt. 
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(18) If I cwt be the unit, express the measure of 5 lbs. 
10 ozs. 3 dwts. 1 5 grs. troy. 

(14) What decimal of i J ton is i cwt. 3 qrs. 14 lbs. ; and 
3 wks. 4 dys. 5 hrs. 6 min. 7 sec. of 4 wks. ? 

(16) -175 of a ton + -195 of a cwt. + -145 qr. + 'iS lb.; take 
first I lb., second i ton, as units. 

(16) i*i of 3 ac. 2 rds. + '135 of a pole-2i*$ yds. + 310'! ft. 

(17) I of 4 ozs. 1 9 dwts. to the decimal of 2§ of 16 dwts. 
21 grs. 

(18) '12 j6 of 2 ac. as decimal of 3^ rds. ; *i4$789029535864 
of 39J yds. of cloth. 

(19) £'oyjs. + 75/i + '62 5J. + ys, y^d, as decimal of 
ys. 6d. 

(80) -35^69236 of ;£ 1 3. + '^15384 of 13J. + 6§0476l of 3^.6^ 

— -^69236 of ;£2. 12S, 



III. DECIMALISATION OF MONEY. 

158. Since is, -;£'05. ; 6d,»£'02S. ; .', 2 j. » ;£•!.; 2s, 6d, - 
/•OS. + £'02S^ - I'orjS' ; 3^. 6^. = £'1$^ + ;£-02S. - £-17$. ; 
I9f. (>d. - ;£-95. + £'02S. - £'S7S' 

Hence the figure in the ist decimal place expresses the 
number of florins ; for an odd shilling, add 5 in the 2nd place ; 
for 6d, over, add 25 in the 2nd and 3rd places ; and for is,6iL 
over, add 75 in the 2nd and 3rd places. 

Exercise 97. 

Make a table of every sixpence from dd, to 19J. td, 

159. i^.-JjofW.-^ of ;^02S.=;t00l5V=';C'a>I. + ia o^ 

I of ;^'OOI. \ 

:. id. - ;^*002. + yV o( i of j£002. - ;£-002o83 

.*. i^'" £'^3' + iii o^ i o( j£-oo3. - j^-003 1 2 $ 
.'. lid, ^£-007, + /a of i of j£-007. -;£-00729l6 
.*. 5j^.-j£*o23. + j^s of i of ;t-o23.«;t 0239583 
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Exercise 98. 

Make a table of every farthing from \d, to 6d. 

160. We can now write down any sum of money from id, 
to j^ I. at sight. Thus, decimalise 17s, lo^^/. 

17s, 6d. - £'^7S 

4id. -j6*oi8 + x'a of ;{;-oo9.-;£oi875 

Exercise 99. 

Reduce to the decimal of ;£i. : — 

(1) 8j. 6^. ; 4s, ^{f,; gs, s{d,; $s. loj^. ; £2. 17s. 4^^. ; 
£6. 6s. 4^/. 

(2) £2, I2s, 4\^, ; £3, 17s, 4j//. ; £16. its. s\d, ; £4. 13^. z\d.\ 
£3. 14s. 2id. 

W £^' 7-y- 6hf, ; £7. iss, 8J^. ; £g, 2s. lod, ; ;£ii. u. 8}^. ; 
;ri6. 3 J. 7i^. 

(4) £z. i6j. 8Jy/. ; j^i. 17s, 2^d, ; ;r2. 2J. 2^, ; ;{;3. 3^. 2{//. ; 
£2. \y. g^d. 

(6) ;^io. 7s, g^d, ; ;^ii. i6s. 7\d, ; ;£i2. lu. 8J//. ; 
;^i. 15J. 9j//. ; £16, i6j. 6J^. 

161. To find the value of any decimal of ;£i. : — 

(i) For the shillings double the ist decimal place, add 
I J. if the 2nd place be 5 or greater than 5. 

(2) Remove these figures, then the remaining figures in 
the 2nd and 3rd places will be the number of 
farthings ; if they exceed 24 reject i. The re- 
maining figures being less than a farthing may be 
omitted. Thus : — 

£'7H37S' ^£'7S''^£'034'^iSS' Hd, 
;C-59o62S. -^'SS- + 2*040. = I IJ. 9j^. 
;^*927o83. «;^-92. + ;^'027. = i8j. 6J^/. 
^^•6947916. =;£-65. +;t-044. - I3J- loj^. 

162. In decimal coinage, the figure in the ist place of 
decimals represents florins, in the 2nd cents., in the 3rd mils. 
So that to convert ordinary money into decimal money is simply 
the same as Exercise 98 ; and to convert decimal money into 
ordinary money employ (161). 
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Ex. I. Find the cost of 2897 articles at /^2. 12s. ^ 
each. 

£2, i2s. 9^. =. £2-637$. 
2*637500 3 places wanted 

5275000 
2110000 

237375 
18462 

7640-837 /. Arts, r^ £7640, i6j. gd. 



Ex. 2. Find the cost of 362} articles at 6s, 7\d, each. 

362J - 36275 ; 6s, 7id. » -33125. 

36275 3 places 
52133 



108825 
10882 

363 
72 
18 



120*160 Ans, ^ £120. ys, 2id, 

Ex. 3. Find the cost of 27|;j- articles at ;^8. 6s. iv^id, 
each. 

27HI- 27-5436; £S. 6s. ir4<i<i-8-34?. 

27*5436363 5 places 
77777743^ 

220349090 
8263091 

1101745 
192805 

19280 

1928 

193 

19 

2 



229*928:5 Ahs. ;f229. iZs. 6)^ 



I6S 
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Ex. 4. If A owes ;£248. 14^. 5^., and has onlyj£66. 05. 4^., 
how much will he pay in the £, ? 

;£66. OS, 4ji/. «;£66o263^ ; £,2^%, \\s, l\d, *;^2487i. 

248722)6602037 (-26543 
162759 
13526 
1090 

95 

21 Ans. 5 J. 3|</. 



Exercise 100. 

Find the value of — 

(1) 969 articles at 19^. i\\d. each. 

(2) 3546 pieces of cloth at ;£i. 6j. 7 j/i each. 
(8) 6723 articles at ;£i. 8j. %\d, each. 

(4) 1389 tons of coal at ;£i. 13J. %d, per ton. 
(6) 3107 sheep at ;£i. 14J. ^\d, each. 

(6) 2i7i yards at £;i, 17s. 7W. per yard. 

(7) 8 1 72 J yards at £2- '3-^* 4^- P^r yard. 

(8) 4562^^ articles at £2- 1 5-f- 9h^- each. 

(9) 7394 J articles at ;Ci2. Ss. Sid, each. 

(10) A bankrupt owes ;^25962. los. : what must his assets 
be worth in order that he may pay 7s. iij^. in the pound ? 

(U) Find the dividend on ;^3854. los. at Ss, 2\d, in the £, 

(12) The dividend on ;C2045. 15J. 9^. is £(xy^ 9J. sMV'- what 
is that in the pound ? 

(18) The dividend on .£2734. i6j. Zd, is ;£i28i. 19J. o\d. : 
what is that in the pound? 

(14) If a person's estate is worth ;^I384. i6f. per annum, 
and the rent charges upon it amount to 14^. ^\d, in the j^., what 
is his net annual income ? 

^16) A bankrupt owes A £s^S' I2J. 6d,', B ;^407. : 
C ^293. 6s, Sd. : his estate is worth £gi i. 195. 4 J//. : how much 
can he pay in the £. ; and what will A, B, and C receive ? 



/ 
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IV. DECIMALISATION OF WEIGHTS AND 

MEASURES. 

AVOIRDUPOIS WEIGHT. 

163. (a) If ;^i. represent i ton, \s. will represent i cwt. 
Thus :— 

Ex. I. Find the cost of 87 tons 15 cwts. at;^5. 2j. 6^ per ton. 
87 tons 1 5 cwts. or ^87. i^s, - 8775 ^o^^s ; ;£5*i25. -;£5. 21. dd. 

87750 
5215 



438750 

8775 

1755 

438 



449718 Ans, ;£449. 14^. ^\d. 

(^) 3^. will represent 1 qr. 

Ex. 2. Find the cost of 57 tons 13 cwts. 3 qrs. at £;ji^. 8j. 4^ 

57 tons I3cwts. 3 qrs. (;^57- ^y- 9^0 - 57*6875 tons. 

£7^ 8j. 4}//. - ;£74-4i875. 

7441875 
578675 



3720937 
520931 

44651 

5954 
521 

37 



4293-031 Am, ;£4293- or. ^\d. 
(r) and we may call every 7 lbs. \d, 

.*. I lb. « 2 of -003125 

2 lbs. « i of -00625 I 

3 „ = i of -009375 

4 „ « f of -0125 tc 

5 „ - 1 of -015625 tons 

6 „ " J of '01975 tons 



tons 
5 tons 

tons 
tons 
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Ex. 3. Find the cost of 8 tons 3 cwts. o qrs. 27 lbs. at £^ 
6s, Zd, per ton. 

8 tons 3cwt. oqrs. 21 lbs. (^8. 3^. 2\d) + 6 lbs. » 8-1 621 
tons. 

£S' 6j. Zd, - 5-3333. 
81621 
33335 



408109 

24486 

2448 

245 

24 

2 



435314 Ans, ;^43. I05. 7i^ 

Ex. 4. Find the cost of Zy tons 13 cwts. 3 qrs. 24 lbs. 13I ozs. 
at ;£43. Zs, \d. 

Perhaps it would be as short here to decimalise the weight 
in the usual way. 

;£43. Zs, 4d. = ;£43*4iS. 



16)13-625 



^Q (4 )24-85156 
I 7)6-21289 

4 )3-88755 
2, 0)13-97188 

87-69859 



87-69859 
6661434 

35079436 
2630957 

350795 
87689 

5261 
526 

52 

5 

3815-4721 Ans. £3^1 s, 91. sJJL 



Exercise loi. 

Find the cost of — 

(1) 56 tons 1 5 cwts. 2 qrs. 2 1 lbs. at ;^24. 6s. Zd, per ton. 

(2) 9 tons 4 cwts. 3 qrs. 21 lbs. at;^i4. 15J. 9^/. per ton. 

(3) 56 tons 4 cwts. 2 qrs. at £s^' 7^' ^' pcr ton. 

(4) 5 tons 17 cwts. 2 qrs. at £3, \6s, ^\d, per ton. 



per ton. 
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(6) 10 tons i6cwts. 3qrs. at ^2. 14J. loi^/. per ton. 

(6) 14 tons 15 cwts. I qr. at j^8. 131. y^d, per ton. 

(7) 21 tons 6 cwts. 3 qrs. at £2' I2j. io{il per ton. 

(8) 35 tons 1 9 cwts. 3 qrs. at £g, 6s. Sd. per ton. 

(9) 1 7 tons 12 cwts. 2 qrs. at £g, 6s. 8c/. per ton. 

(10) 26 tons 1 5 cwts. iqr. at £g. 6s. Zd. per ton. 

(11) 5 tons 5 cwts. 2 qrs. 14 lbs. at £^. lis. 2d. p 

(12) 17 cwts. lojlbs. at ;£i2. 5J. Zd. per ton. 
(18) 18 cwts. 17 J lbs. at;^i2. 5^. Zd. per ton. 
(14) 1 5 cwts. 20 lbs. at j^i2. 5 J. Zd. per ton. 

(//) If the price be given per cwt. multiply the price by 20 
and proceed as above. 

Ex. 5. Find the cost of 3 tons 13 cwts. 2 qrs. I9lbs. at ^l 
6f. Zd. per cwt. 

£i.6s. Zd. per cwt. -• ;£26. lys. ^. per ton. 

3 tons 1 3 cwts. 2 qrs. 19 lbs. « 3*68346, &c. 

368346 
66662 



73669 

22100 

2210 

221 

22 

2 



98-2261 Ans. « £^, 4J. 6d, 



Exercise I02. 



Find the cost of— 



(1)' 2 ci^-ts. 2 qrs. 17 lbs. at ;^i. los. \d. per cwL 
(») 42 cwts. 16 lbs. at £s. i6s. Zd. per cwt. 



(8) 23 cwts. 3 qrs. 12 lbs. at £1. 7s. 6d. per cwt 

/M\ ..- ^ -.11 -»* /■.. «... /i^ 

I 

^^o; 43 cwis. 3 qrs. 14 iu5. ai j^^. yj. vk». per CWL 
(7) 353 cwts. 2 qrs. 7 lbs. at 171. 4/£ per cwt. 



(4) 75 cvi-ts. 3 qrs. 21 lbs. at £$. 15J. 6^. per cwt. 

(5) 1 79 cwts. 2 qrs. 12 lbs. at ;^2. 3J. 6J</. per cwt 

(6) 45 cwts. 3 qrs. 14 lbs. at £2. gs. 6d. 



i. 23grs. by74. 

y j£ 103-99791^ 



' £7695. iCu. lid. 

'3015. l6dwtS. 22gTS. 

I3dwts. i6grs. at £1. iQS. 9j(/. 
uted by /8. 13*. U - 8-683. 
I-S39S83- 



lalbs. aois, i6dwts, 
k 1 5 dwts. 1 2 grs. ? 
■s. represemcdbyj^i46. its. &/, = 

12 gn. represeolcd by ^18646. 
46*835 •• 137. Ans. 

Ixercise 104. 

t at ^7. 1 \t. i4. per pound. 
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(8) 4cwts. 3qrs. 22} lbs. Sit £1. 91. 2d. per cwt. 

(9) 3796 cwts. 3qrs. 24 lbs. at £1, lys, yd, per cwL 

(10) 7 5 cwts. iqr. 16 lbs. at £2, 4s, iid, per cwt. 
(U) 1 9 cwts. iqr. 13 lbs. at;^2. lis, 4d. per cwt 
(12) 38 cwts. iqr. 16 lbs. at £2, 12s, 6d, per cwt. 
(18) 6 cwts. I qr. nibs, at £2, 17s, gd, per cwt. 

(14) 3 tons 18 cwts. 3 qrs. X2 lbs. at £2, 17s, gd. per cwt 

The following examples in division may be worked the same 
way : — 

Exercise 103. 

(1) 84 tons 9 cwts. 3 qrs. 2 lbs. 130ZS. 2drs. -7-iton 2 cwts. 
3 qrs. 9 lbs. 7 ozs. 

(3) 3934 tons 18 cwts. 10 lbs. 8 ozs. -f- 70 tons 5 cwts. 1 qr. 
8 lbs. 3 ozs. 

(5) 5480 tons 15 cwts. 22 lbs. 10 ozs. -r- 70 tons 5 cwts. iqr 

8 lbs. 3 ozs. 

(4) 10528 tons 15 cwts. 3 qrs. 16 lbs. -r- 87 tons 14 cwts. 3 qrs. 
5 lbs. 8 ozs. 

(6) 1320 tons 8 cwts. 3 qrs. 2 lbs. 8 ozs. 4- 15 tons 3 cwts. 2 qrs. 
5 lbs. 8 ozs. 

(6) 1400 tons newts, iqr. 14 lbs. -f- 14 tons 5 cwts. 3 qrs. 

9 lbs. 

(7) ii468tons 13 cwts. i qr. 3 lbs. 10 ozs. -7- 154 tons I9c^'ts. 

2 qrs. 1 5 lbs. 9 ozs. 

(8) 1649 ^ons 8 cwts. 2 qrs. 3 lbs. -4- 20 tons 2 cwts. i qr. 5 lbs. 
8 ozs. 

(9) 1 5284 tons 4 cwts. 2 qrs. 1 7 lbs. 14 ozs. -f- 43 tons 1 5 cwts. 
99 lbs. 6 ozs. 

(10) 42 tons 4 cwts. 61 lbs. 11 ozs. 8drs. -r- I3cwts. 69 lbs. 

10 ozs. 4drs. 

(U) 447 tons 3 cwts. 2 qrs. 1 5 lbs. 13 ozs. 1 5 drs. -7- 49 tons 
13 cwts. 2 qrs. 26 lbs. 10 ozs. 7 drs. 

(12) 3223 tons 8 cwts. 24 lbs. 3 ozs. 2 drs. -r- 24 tons 1 5 cwts. 

3 qrs. 1 7 lbs. 13 ozs. 9 drs. 
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TROY WEIGHT. 

16^. If I oz. be represented by ;^i., i lb. « j£i2. ; i dwt. 
« ij. ; I gr. " \d, 

Ex. I. Multiply 8 lbs. 7 ozs. iQdwts. 23grs. by 74. 
The weight is represented by ;^io3-9979i6. 
103-997916 
74 

415-991666 
7279-854166 

7695-84583 ;£7695- i6j. \i(L 
or Answer is 641 lbs. 3 ozs. 16 dwts. 22 grs. 

Ex. 2. Find the cost of 8 ozs. 13 dwts. 16 grs. at £1, loj. 9 J//, 
per ounce. 

8 ozs. 13 dwts. 16 grs. represented by ;^8. 13J. 8/^ - 8-683. 

iu I05. c)\<L - 1-539583. 

15396 
33868 

I23I68 

9237 
I23I 

46 

5 

13-3687 Ans.^£^\i, 7s, 4 J//. 

Ex.3. How many times is 12 lbs. 2 ozs. 16 dwts. 12 grs. 
contained in 1553 lbs. 10 ozs. 15 dwts. 12 grs. ? 

12 lbs. 2 ozs. 1 6 dwts. 12 grs. represented by ;£ 146. i6s, td, a 
146*825. 

1553 lbs. 10 ozs. 15 dwts. 12 grs. represented by ;£ 18646. 
15J. 6^. « 18646775. 

18646-775 -f- 146-825 - 127. Ans. 

Exercise 104. 

Find the cost of — 

(1) i3lbs. 7 ozs. 15 dwts. at £p, iix. ^ per pound. 
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(2) 15 dwts. 12 grs. at £^, 4J. per ounce. 

(3) 2 lbs. 3 ozs. 16 dwts. at £1, 17s. 6d.jpeT ounce. 

(4) 10 lbs. 6 ozs. 1 5 dwts. at 4^. 3}//. per pound. 

(6) 15 lbs. 9 ozs. 1 7 dwts. at £2, Ss, S^d, per pound. 

(6) 29 lbs. 3 ozs. 18 dwts. at £^, 15.9. 5^^. per pound. 

(7) 10 ozs. 15 dwts. 20 grs. at £1. 12s, ^d. per ounce. 

(8) II ozs. 16 dwts. 4 grs. at ;^i. 12s. ^\d. per ounce. 

(9) II ozs. 17 dwts. 23 grs. at I2J. o\d, per ounce. 

(10) 7 ozs. 18 dwts. 21 grs. at £^. 19J. y\d, per ounce. 

Exercise 105. 

The dividends are — 

(1) 641 lbs. 3 ozs. 1 6 dwts. 22 grs. 

(2) 701 lbs. 1 1 ozs. 16 dwts. 15 grs. 

(3) 277 lbs. 3 ozs. 18 dwts. 16 grs. 

(4) 641 lbs. 3 ozs. 16 dwts. 22 grs. 

(5) 849 lbs. 3 ozs. 1 5 dwts. 22 grs. 

(6) 1039 lbs. 11 ozs. 1 5 dwts. 

The divisor is 8 lbs. 7 ozs. I9dwt^. 23 grs. 
quotients ? 



What are the 



(7) 141 lbs. 7 ozs. 19 dwts. -4- 6 lbs. 8 ozs. 19 dwts. 

(8) 148 lbs. 9 ozs. 5 dwts: 21 grs. -r- 3 lbs. 7 ozs. 10 dwts. 2 1 grs. 

(9) 401 ozs. 7 dwts. II grs. -f- 10 ozs. 16 dwts. 23 grs. 



MEASURES OF CAPACITY. 

165. (rt) If I gallon is represented by £1.^ i qt. « 51.; 
I pt. = 2s. 6d, ; I gill = 7^d, 

Ex. I. Find the cost of 1 5 gals. 3 qts. i pt. 3 gills at £4. 5J. 6d. 
per gallon. 

15 gals. 3 qts. I pt. 3 gills is represented by £1^, igj. Ah^^ 
;^i 5-96875, and ;^4. 5^. 6^/. « 4*275. 
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15-96875 
5724 

638750 

31937 
11178 

798 

68'2663 .*. Ans.^£6^, 5^. y\d, 

{b) Find the cost of 6qrs. 3 bus. i}pk. at ;^3. i8j. Zd. per 
quarter. 

Here, if i qr. » ;£i., i bus. -» 2s. (xL ; x pk. « 7 J//. 

/. 6qrs. 3 bus. ijpk. - 6-4296; ;£3. i8j. %d, = 3*9333- 

64296 
33393 

192889 

57866 

1928 

192 

19 

25*2894 Ans,'^£2S. 5J. 9id. 

Exercise 106. 

Find the cost of— 

(1) 15 gals. 3 qts. 1 pt. 2 giUs at £$- '^j. y^d. per gallon. 

(8) 17 gals. 2 qts. i pt. 3 gills at £6. 17s. 8 J//, per gallon. 

(8) 18 gals. 3 qts. i pt. I gill at £7. i8j. 9}^/. per gallon. 

(4) 19 gals, o qts. o pts. i gill at £Z, 15^. io\d, per gallon. 
(6) 20 gals. I qt. I pt. I gill at £(), \6s, ii\d, per gallon. 

(6) 43 qrs. 5 bus. 3 pks. at £2* 1 5^. dd, per quarter. 

(7) 57 qrs. 6 bus. 2 pks. at £6. 13J. i id. per quarter. 

(5) 63 qrs. 7 bus. i pk. at £i x. i is, i i\d, per quarter. 

(9) 59 qrs. 3 bus. 1 pk. at ;£i2. \2s, ii\d, per quarter. 
(10) 65 qrs. 5 bus. 2 pks. at £iz> 19J. 9J^. per quarter. 

MEASURES OF LENGTH. 

\C€m (a) Express the length given as decimal of a yard, or a 
foot, according as the price is given as per yard, or per foot 
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Ex. I. Find the cost of 9 yds. 2 ft. loiiL at 5^. 7 id. per yard 
9 yds. 2 ft. 10 in. = 994 ; 5^. 7l^ «;fi*28i25. 

9*9444 
52182 

198888 

79555 
994 
198 

49 

279684 Ans.^£2. 151. iijrf. 

(6) If, 
I po. « la. 
« y\ of i\d. 

Ex. 2. Find the cost of 5 m. 3 fur. 19 po. 1 ft. 6 in. at 
£iS' IAS. I lid. per mile. 

5 m. 3 fur. 19 po. I ft. 6 in. =» 5 '43465. 
£iS. IAS' Hid ^£137495- 

543465 
594751 

543465 
271732 

38042 

2193 
488 

27 



mile is represented by £i.y i fur. = 2s. 6//., 
Decimalise the yards, &c., remembering i yd. 



85-5947 Ans, ^£SS' I ^^' 9J^ 



Exercise 107. 



Find the cost of— 



(1) 15 yds. 2 ft. II In at £2. i6s, 8i^.per yard. 

(2) 17 yds. I ft. 10 in. at £2. igs. 3j</. per foot. 
(8) 19yds. 2 ft. 5 in. at £4. lis. 2id. per yard. 

(4) 21 yds. I ft. 9 in, at £6. ys. g^d. per foot 

(5) 23 yds. 2 ft. 7 in. at £7. Ss. loidH per yard. 

(6) 9 m. 4 fur. 16 po. at £S. lAs. 2id. per mile. 

(7) 14 m. 5 fur. 26 po. at £1. 7s. g^d. per mile. 

(8) 18 m. 7 fur. 21 po. at £s. i6s. 6id. per mile. 
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(9) 33 m. 3 fur, 25 po, at £6. ioj. i\d, per mile. 
(10) 84 m. 5 fur. 38 po. at £S' igs. iij^. per mile. 

SC/I^FACE. 

167. If £1. is the measure of i acre, 5^. is the measure of 
I rood ; i ^^. of i pole. 

Find the cost of 12 ac. 3 rds. 26 po. at ^^3 5^. per acre 

12 ac. 3 rds. 26 po. is measured by ;^i 2*9125 ; £2* ^S-^* ";C3*25 

12*9125 
325 



645625 
258250 

387375 



41*965625 Ans,^£4i, igs. 3j^. 

Exercise 108. 

Find the cost of — 

(1) 25 ac. 3 rds. 26 po. at £2, 6s, 7W. per acre. 

(2) 42 ac. 2 rds. 36 po. at £2, lis, 6^^. per acre. 

(3) 55 ac. 3 rds. 33 po. at £2' 15^. 4i^. per acre. 

(4) 73 ac. I rd. 16 po. at £0, 15J. 3j</. per acre. 

(5) 42 ac. 2 rds. 27 po. at ^^14. loj. o\d, per acre. 

(6) 9ac. I rd. 38 po. at ;^io. os, i^d, per acre. 

(7) 25 ac. 3 rds. 25 po. at j^ii. lis. lo^d, per acre. 

(8) 27 ac. 2 rds. 14 po. at ;^I2. 12s, <){d, per acre. 

Similar methods may be applied to the other tables. 

Miscellaneous Examples F. 

(1) After paying £'27^ and *625 of a shilling, I find I have 
spent § of the money I had in my purse : what have I left, and 
how much had I at first ? 

(2) Multiply 61- 2i by 2*95, and divide the product by j^ 
of 108. 

(S) Value of £2t\ + 201 25 of ;^5o. + 7*35 of 1 1 guineas + -oji^ 
of jt247- ^os. 

(4) Divide 21*97 by 1*69, by 169, and by 169a 

N 
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s 



(5) What decimal of i J of a foot is . r> g^ of a yard? 

(6) Find the difference between ;£7095. and 2| shillings. 

(7) Subtract 7*356 from I3x>4, and divide the remainder 
by '0512. 

(8) What is the difference between j^('005. x 7*25) and (5|-^6i 
of 3 5 J.)? 

(9) What is the square root of 841-48146889? 

(10) Multiply 14-068 by 2 007. 

(U) Bring -035 of j^5. to the decimal of ;^i. 

(12) I receive 3*3 guineas and £'4^6, and pay from this 
amount '875 of a crown and '3125 of a guinea: what\'ulgar 
fraction of a j^ have I still in hand ? 

(18) Take -076 from the sum of 1*489 and '587. 

(14) If you paid /•425. for the carriage of i|cwts. 50 miles, 
what would you pay for the carriage of 7*025 times the former 
weight for three-fourths the distance ? (Answer in £ and the 
decimal of a £.) 

(15) A machine throws off in one day 101*56 yards of cotton : 
how much will it throw off in 84J days ? 

(16) Reduce £S. 51. gd, to the decimal of 25 guineas. 

(17) Bring (a) | to a decimal ; (d) -8 1 to a vulgar fraction- 

(18) Find the difference between *i and *i, and multiply the 
result by 90. 

(19) In '6 of a day a man can do 'if of his work : how long 
will he be in doing the whole of it ? 

(20) Divide -06 of ;£i. by '0003125. 

(21) What number divided by 7*35 will give 65 ? 

(22) Take square of -065 from J of -075. 

/«oN c- vc (3'2-2'9)y 147 

(23) Simplify .^03 ^ ,^^ ' 

(24) Simplify 12 - 2*105 - 3'o5 + "5 ; and multiply your 
answer by 'oi 5. 

(25) Divide 4*068 by 0018. 

(26) 21409-78*02104 + '06935 + 18*2+ 1 17*5 -69*92. 

•6098 

(27) Find the value of -77—, of /12. 13J. 4^/. 

7054 



MISOELLANEOUa EXAMPLES F. 



and divide the result by 



(2S) 30399600 -T- -308. 
(39) Subtract -991748 from 
W74. 



be paid for 14 yards at the same rate ? 

(31) Divide the difference between 8-3 and -056 by -i 
(38) From the sura of 16-2;, -003, and 5-047 lake 1 

and multiply your answer by 9-1 5, 



(33) Simplily - 



■OS ' 50 . 
5275 



1 TS of a 



(84) Multiply -9374 by 5-00068. 

(55) Divide 6-iS by 5-59. 

(56) If 8 OK. cost '561; shillirie, what will 
(SI) i56o35-=-87S. 

(3>) Reduce -06875 "f 4o guineas to /. j. /i. 

(89) Value of -5! of i ar. 17 lbs. + 6-875 of 1 lb. + 7^ 
3} tons - 1710ns iqr, isjlbs. 

(«) What decimal of 5J-. ojrf. is £3. 1 u. (,\d. 1 

(il) Find value of 23-4S of 3 miles 5 furlongs. 

(iS) Simplify 6'3z; n S-3;-^-oo25. 

(43) Convert -oojj into a vulgar fraction, and reduce it 
Its lowMi lenns. 

(M) Nfultiply 31-5 by 27-g, and divide the result by 9-765. 

(«)si»pii(y '''i;.:~^5 . 

(Hi) Divide the product of 8-i and -375 by j. 
(4T) Value of -57 of 11, 10)0^ + 6-75 of 3^. iii/. + 150025 
£1. ts. id.- 1-56 of 2J. oirf. 
•035 '^joo;6 



(48) Simplify - 



-007 



(M) From 5-3 take -0375. and divide the n 
(61) Multiply the difference between -i ; 
iim» the sum of 81-6 and 025. 



mainder by 13-5, 
id -026795 by 4 
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(52) Divide the sum of -025 and '3525 by the difference 
between 2 and 1*94. 

(53) What is the value of 37*02^7 of ;^4i. 5^. f 9-000^ of 
£iS, 15J. + -5i of;£2. IS. 3^.? 

(54) Simplify ^'"'^.^."T^^^^ . 

(55) If 7*51 ozs. of tea cost j^'i764i6., what will be the cost 
of 3-027 lbs. ? 

(58) Simplify ^^ of .yj^yra ^^ £^' ^' + f 8^^ 

of £S' 

(57) Divide -04032, — by -0048. 

(58) Simplify (3|-^-oo25) + (-875-^11). 

(59) Find the value of (-483 + -2746 -•00^4) of ^^5. i6j. Sd. 

(80) Reduce to ounces 5^ of 3 tons 10 cwt, + 2*625 of sqrs. 
16 lbs, + 20*65 of 5 lbs. 10 ozs. 

(81) Simplify /728. x 2^54 

(82) Value of / 16*32 5. + -00875 of j^400. + -0635 of 
£10, Ss. ii^.-3j-60f;£J. 

(63) Find the difference between ^^3620. lor. x 3J -^ 66f and 
;^362o. X 4i -^ 86§. 

(84) Value of (3} - 2; + 5J - }) ^ (9 - 6i§) of 5 tons 3 cwts. 

2 qrs. 

(85) If I give away | of my money to A, | of the remainder 
to B, what decimal of the original sum do I keep ? 

(88) If 3 qrs. 16 lbs. be the unit of weight, decimalise 

3 tons 12^ cwts. 

(87) Find the difference between £87$, x (-05)*, and 
£S'7S, X 4 X 5. 

(88) Find the value of a/4762 -104064 of 1 5 tons 1 5 cwts. 
3 qrs. 1 5 lbs. 

(89) Express as decimals f, §, J, 3| ; find their product, and 
divide laj by it. 

(70) Decimalise ;^409. 2s, lo^^d, and ;^iooo. 15^. 2j<^, and 
find their difference. 

(71) Express as a decimal {(ii| + 2^) -7- 9|} -^ (6J + 3j-«-iX 
the unit being £1, 

100 

(72) Find the value of ^^3720. los, x —r- 
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(73) Find the value of ^4904*2009 of 5 tons 3 cwts. 14 lbs. 

V ^. , , , ^ 3cwts. 3qrs. X 51? m. X /i 

(74) Fmd the value of .gf. 17^ mUes ' 

(76) What decimal of half-a-crown is | of a shilling ? 

(78) Express the difference between 3} -r- 665, 4} -S- 86 
as a decimal, and multiply the result by £2^20, los. 



(77) Find the value of 4/12167 of 16 tons 3 cwts. 2 qrs. 13 lbs. 

(78) If ;^io7. 14J. (>d. -~ £'^. 17s. 6d, be ounces troy, express 
the result as a decimal of i pound. 

(79) If the solid content of a cube be 29238037-967943 
inches, express its side in yards. 

(80) Express in pounds ;^2io. x 86 -?- 3 J. 

(81) Find the cube root of 32706598392 and its value if the 
unit be £6. lys, 4^/. 

(82) Decimalise ;C2i6. loj., ^278. 14J. io^d.\ find their 
difference : what factor will make it = ^j^ oi £216. los, ? 

(88) If one pint be the unit, what is the value of 
i/~6fo7 1 -878047 ? 

(84) Divide 300 into 2 parts, such that ^ of the one added 
to J of the other « 75. 

(85) In a school of 500 children ^^J, passed in reading, -85 in 
writing, -8 in arithmetic : what number passed } 

(86) By what factor must (1*04)' be multiplied to produce 
;^3io2. 13J. 1-47072//.? 

(87) A can walk 3^ miles an hour, B 5 miles an hour : if A 
start at 9 A.M., B at 10.30, when will B catch A ? 

(88) Express as a decimal }| oi —^ of 8J + 7i\-3| : what is 
its value, the unit being i pound troy ? 

(89) Simplify 26 x 3^ x 10 -^ i^ x 14. 

(90) What is the value of .i?^i5i- -5- 3-142857, the unit 
^ ' 2|--o2$ 

being i mile? 
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XIV. PRACTICE. 

168. Practice is another way of performing multipGca- 
tion, and is Simple or Compound according as the quantity 
whose value is required is simple or compound. 



Ex. I. Find the cost of 5678 articles at 2 shillings. 



2S. = /g of ;^I. .'. 5678 X 2J. 



Ex. 2. Find the cost of 5678 articles at 19 shillings. 

5678X i8-;£5iio. 4s, or 5678x^^1.-^^5678. 

5678 X 1= /283. i8j. or 5678 x u.- ;^283. i8j. 
/. 5678xi9-;^394. 2s. /. 5678 k i9J.-;£5394. 2s. 



169. An aliquot part of any quantity is any measure of 
that quantity, llie following tables of Aliquot Parts should be 
learnt : — 



Of a Pound Sterling 



lOJ. 

dr. 8^/. 

5^- 
4r. 

IS. 6d, 



? 
\ 

I 



2J. IS ^5 

IS, Zd, is ^ 

IS, is ^ 

6^/. is^ 

3'^isi 



Of a ShiUing 
6d, isl 
4^ is I 
3^. is} 
2^ is I 
i\d is I 
i«. is^ 



Ex. I. Find the value of 4253 articles at £s^ 17s, lo^d, 
each. 

£ s, 
4253 

5 



B 
C 
D 
E 
F 
G 

H 



lOS, 




Ss, 




2S. 


6d, 




3d' 




lid. 


17s, 


ioid.\ 



d. £ 

is value at i 



s. 
o 



d. 

o each 



iof;^!. 

i of lOS, 

I of ss, 

j| oi2s,6d. 



21265 




2126 10 




1063 5 




531 12 


6 


• 53 3 


3 


26 II 


h 


25066 2 


4i 






5 



o 
10 

5 

2 



o 
o 
o 
6 

3 
I* 



5 17 loj 



II 
II 
II 
»i 
II 
II 

i» 



BisA x 5, Cis A-=-2, DisC-7-2,EisD-f-2,FisE-;-io, 
G is F -r- 2. 

Ex. 2. Find the value of 4253I articles at £7. 6x. ii\d. 

Since | of ;^i - 12s, 6^., /. cost of 4253I articles at j^i. ■■ 
^£4253. I2J. 6d, 
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A 
B 




C 


icxr. 


D 


5^. 


E 


I J. 


F 


6ci, 


G 4^. 


Hj I J//. 


K 


1^.1 



£ s, d, £ s, (L 

4253 12 6 is value at I o o each 
7 



iof;£i. 

\ of lOS, 

\ of 5^. 
\ of IJ. 
I of IS. 
\oi()d. 
\ of i|^. 



29775 7 6 

2126 16 3 

1063 8 i^ 

212 13 7% 

106 6 9j 

70 17 loj 

26 II 8.^, 

4 8 7 k 

33386 10 dA 



)» 


7 





„ 


» 




10 


„ 


>» 




5 


„ 


n 




I 


)i 


)i 






6 „ 


» 






4 » 


» 






li „ 


»i 






i » 




7 


16 


I a » 



B»Ax7,C-A-7-2,D = C-f-2, E-D-r-5,F = E-7-2, 
G- E-7-3, H « G-r-4, K = H~6. 

Ex. 3. Find the cost of 389' articles at £6, lys. ^d. each. 

Since £L would give a fraction of a farthing, it will be 
better to find separately the cost of 389 articles and of f of an 
article, and then add. Thus : 



£ 
389 

6 



s. d. £ 

is value at^i 



icxr. 
y- 4^. 



k of £u 
\ of lOJ. 



194 10 
64 16 


8 


2593 6 
2 17 


8 

I? 


2596 3 


9J 






5, 
O 

O 
10 

3 



d, 
o 

o 
o 

4 



6 



J. 
13 



6 13 4 



d 

4 
3 



7)2000 
2 17 I? 



109. 



Find the cost of— 
(1) 8046 at \d., id, id 
(8) 9989 „ id,, \d, \d 

W 3438 ,1 U^-, 2i^., 3J^. 
(7) 9201 „ 7\d, Z^d, 9\d 



(2) 9063 at \d, id, id 

(4) 8754 „ i^., K, J''- 
(6) 7986 „ 4^., 5K, 63^. 
(8) 4786 „ loj^., Hid, I lid. 
(9) 7500 at IS., IS. oid., IS. o^d. 

(10) 6098 „ IS. i^d, IS. 2d., IS. 2{d. 

(11) 1786 „ IS. 2j</., IS. 2\d, IS. yi. 

(12) 1867 „ IS. z\d., IS. Sid, IS. sid 



i84 
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(18) 6041 at IS, 4d.y IS. 


Sid.^ IS. 6id. 






(14) 6993 ,, 


IS, 7}^/., IS, 8</., IS, ^d. 






(15) 9009 „ 


IS, lo^d., 


IS, Hid., 2S, id. 






(16) 32133 ,r 


3s. 2\d., 4^. 3jif., 5J. A\d, 






(17) 62001 „ 


6s, ^d,y ys. 


6{d., %s. 7id, 






(18) 48138 ,, 


gs. S^d.y los. gd.y IIS. lo^d. 






(19) 70018 „ 


I2S, 1 1 id. 


, 13s, o\d., 13s, lid. 






(20) 1 5801 „ 


13s, 2ld.y 


13s, 3id., 13s, 4id, 






(21) 31861 „ 


14s, sd.y I 


4s. 6id., 14s, 6id, 






(22) 21863 „ 


1 5 J. 7id, 


1 5 J. Sd., 1 5 J. 8^^. 






(23) 32016 „ 


i6s. 9j</., 


i6s. lold, i6s. I id. 






(24) 63201 „ 


1 7 J. Hid. 


^ iSs. Oid., 19s, old 






(25) 80001 „ 


I2S. id., I2S. 2\d., I2S. 3id. 






(26) 32186 „ 


ly, 4i^., 


13s, 5 J//., 13s. 6J^. 






(27) 82010 „ 


14^. 7\d., 


14^. S^d.y 14s. gld. 






(28) 73219 ,, 


1 5 J. io\d. 


, i6j. iiJ^., i6j. iiJ^ 


» 




(29) 62173 y, 


17s. lid.j 


17^. iij^., i8j. ^d. 






(30) 48321 „ 


19s. 9id., 


19J. 6id, 19J. ii^d. 






(31) 7681 at 5 


\ s. d, 
14 9J 


(48) 9876x*r at 4 


s, 
18 


d, 
6i 


(32) 8680 „ 6 


15 II 


(44) 8673I „ 7 


9 


11} 


(33) 75078 „ 10 


16 3j 


(4«) 5549i« » 9 


II 


8} 


(34) 192 19 „ II 


19 loj 


(46) 9200911 „ 12 


14 


loj 


(36; 82768 „ 15 


17 Hi 


(47) 49839}? „ 1 1 


8 


"i 


(36) 37201 „ 17 


18 10 J 


(48) 62689A „ ,5 


14 


7i 


(87) 19286 „ 19 


15 6? 


(49) 24008U „ 91 


18 


6* 


(88) 82010 „ 23 


17 Hi 


(50) 47326J „ 95 


6 


9i 


(89) 88919 „ 39 


16 6^ 


(51) 989435 „ 41 


7 loJ 


(40) 51998 „ 57 


19 9i 


(W) 55677I „ 51 


17 


3} 


(41) 82134 „ 68 


18 4i 


(53) 73260J „ 72 


15 


Ai 


(42) 920i6/'x „ 75 


16 7i 


(54) 19879J „ 92 


12 


lOj 
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170. The aliquot parts in Avoirdupois Weight are : — 



185 



locwt. is ^ of a ton 
5 cwt. is J 
4 cwt. is J 
2 cwt is i^5 „ 
2 qrs. is ^ of a cwt. 
I qr. is i 



>» 
>» 



j> 



14 lbs. 

7 lbs. 
4 lbs. 

8 ozs. 
4 ozs. 
2 ozs. 



s ^ of a quarter 



s J- 
^ 4 






s ^ of a pound 

si 

si 



»i 



» 



Ex. Find the cost of 2 tons 5 cwts. 3 qrs. 18 lbs. at 
j£iS. los, Zd. per ton. 

£ s, d. 

15 10 8 is value of I ton 

2 



5 c>vts. 
2 qrs. 
I qr. 
14 lbs. 
4 lbs. 







31 


I 


4 


)) 


2 tons 










\ of I ton 


3 


17 


8 


*» 


5 


cwts. 








i>f5 


cwts. 




7 


9| 


>» 




2 


qrs, 






iof 2 


qrs. 




3 


» 




I 


qr. 






^Of I 
?0f I 


qr. 




I 


II ' 

"S5 


*> 








M 


lbs. 


qr. 






>» 








_i 


lbs. 



35 13 



.R3 
*70 



>» 



2 tons 5 cwts. 3 qrs. 18 lbs. 



Exercise 

Find the value of — 

tons cwts. qrs. lbs. 

(1) 16 7 3 21 

(2) 17 9 2 18 
(8) 19 5 I 24 
(4) 21 II 3 12 
(6) 31 12 3 14 



at 
>» 



» 



cwts. qrs. lbs. 

(6) 4 I 17 at 

(7) 5 3 23 

(8) 46 I IS „ 

(9) 84 3 22 „ 

(10) 99 3 21 

tons cwts. qrs. lbs. 

(11) 5 17 2 at 

(W) 20 16 3 7 11 
(IS) 24 6 I 16 „ 



IIO. 

£ s, d, 

14 16 8 per ton. 

9 15 6 

n 13 "J 

7 II 9J 

19 19 11} 



« 



» 



»» 



» 



515 6 J per cwt 
6 16 11} 

984 
19 II loj 

26 13 9f 



» 



» 



3 16 9f per ton. 

5 13 7j „ 
7 16 iiipercwt 



i86 
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lbs. 
(14) 29 

(14) 33 
(18)' 43 

(17) 34 

(18) n 

(19) 96 

(20) 100 



ozs. drs. 
10 3 



II 

15 

13 
II 

12 
9 



12 

15 
II 

II 

8 

7 



at 

» 
II 
II 
)» 



1 s. d. 

5 10 3ipcrqr* 

8 II 21- „ 

3 12 ^\ per lb. 

2 14 5! 
I 19 6i 

17 15 "i 

15 12 9i 



11 

19 
II 



171b The aliquot parts in Long Measure are : — 



4 furlongs 

2 

I 
20 poles 
10 

5 



11 
»i 



II 
11 



s ^ of a mile 

si ,1 
si ,, 
s ^ of a furlong 

s'i 



II 
II 



4 poles 
18 inches 
I foot 
9 inches 
6 



II 



is ^^ of a furlong 

is ^ of a yard 

is I 

isi 

is 



1 



II 
11 
i> 



Ex. Find the cost of iimiles 3 furlongs 55 yards of rail- 
way at ;£325oo per mile. 



I 

32500 

II 



s. d. 



value of I mile 



2 furlongs 
I furlong 
55 yards 



J of a mile 
i of 2 fur. 
i of I fur. 



357500 






8125 






4062 


10 




IOI5 


12 


6 



370703 2 O 



II 
II 
II 
II 



II 



1 1 miles 

2 furlongs 
I furlong 

55 yards 

iim. 3 fur. 55 yds. 



Exercise iii. 

Find the value of — 

(1) 9 m. 4 fur. 16 po. at £2. 2s. 7 id. per mile. 

(2) 29 m. 3 fur. 6po. at j^i. lis. yl. per mile. 

(3) loom. 4 fur. 36 po. at £p., 6s, ^^d. per mile. 

(4) 37 m. 7 fur. ipo, j£S' 8 J. S^- P^r mile. 

(6) 66 m. 7 fur. 5 po. £ig. 10s. 4 J//, per mile. 
(8) 15 m. 7 fur. 16 po. £3, gs. Sd- per mile. 

(7) 26 m. I fur. 32 po. jQS, 2s, 6d, per mile. 

(8) 48 m. 5 fur. 38 po. £6. iSs. ^\d, per mile. 

(9) 157 m, 3 fur. 24 po. at ;^ii. loj. od. per mile. 
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(10) 369 m. 3 fur. 22 yds. at ;^I4. 13J. 4/f. per mile. 
(U) 2 m. 6 fur. 9 chains 10 yds. at ;^3. i8j. 4/f. per mile. 
(12) 17 m. 2 fur. 25 po. at ^^76. 10s, od, per mile. 
(18) 28 m. 7 fur. 19 po. at £2. i6j. 6{d, per furlong. 

(14) 43 m. 5 fur. 16 po. at £2, 13J. Zd, per furlong. 

(15) 90 m. 2 fur. 30 po. at £2. 1 5 j. 6\d, per furlong. 
(18) 55 m. 3 fur. 33 po. at £1^. 15J. lo^d, per mile. 



172 > The aliquot parts in Cloth Measure are : — 

2 quarters is ^ of i yard 
I quarter is} „ 

I quarter is 



2 nails is ^ of I quarter 
I nail is | „ 
\ of an English ell. 



Ex. Find the value of 29 yds. 3 qrs. 3nls. 2ii £i(). ids. 4 J//. 
per yard. 



2 quarters 

1 quarter 

2 nails 
I nail 





19 16 


d 

4|is 
10 


value of I yard 




198 3 

594 II 
19 16 


9 

3 


„ 10 yards 
„ 30 yards 


1 of I yard 
1 of 2 qrs. 
I of I qr. 
I of 2 nails 


574 14 
9 18 

4 19 
2 9 

I 4 


.0} 


„ 29 yards 
„ 2 quarters 
„ I quarter 
„ 2 nails 
„ I nail 




593 6 


dsa 


„ 29 yds. 3 qrs. 3 nails 



Exercise 112. 



Find the value of — 



yds. qrs. nls. £ s. d. 



(1) 


8 


3 


3 at s 6 


7h 


(2) 


16 


2 


I „ 16 4 


iij 


(3) 


13 


3 


I „ 17 6 


91 


W 


53 


3 


3 « 19 II 


III 


(«) 


35 


I 


3 „ 26 13 


9\ 


(6) 


17 


3 


2 „ 19 16 


4i 



M 



»> 



)l 



99 



i88 
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yds. qts. nls. £ s. d, 

(7) i6 I 2 at 17 15 3j per yard 

(8) ^S Z 3 ^^ 15 14 loj 

(9) 17 o 3 „ 13 II 91 

(10) 19 I 3 „ II 19 io| 



n 



n 



173« The aliquot parts in Square Measure are : — 



2 roods is I of an acre 
I rood is I 
20 poles is X 



16 poles is jjj 






»» 



10 poles is ^ of a rood 
8 poles is I 
5 poles is I 
4 poles is /s 






Exercise 113. 

Find the value of— 

(1) 5 ac. 3 rds. 4po. 4J yds. at £^. i6s. Zd, per acre. 

(2) loac. 2 rds. 26 po. 9 yds. at ;£i7. 15^. iid, per acre. 

(3) 50 ac. 2 rds. 20 po. at ;^53. 13J. 9^. per acre. 

(4) 73 ac. I rd. 39 po. 27|yds. at ;^90. 11 j. io\d, per acre. 

(5) 36 ac. 2 rds. 19 po. 15) yds. at £7^, 15J. z\^ per acre. 
(8) 37 ac. 3 rds. 25 po. at ^^90. 19?. ii\d, per acre. 

(7) iS72ac. ijrd. at £f)Z. i()s, ^\d, per acre. 

(8) 999 ac. 3 rds. 16 po. at ;Cio5. i6s. i\d. per acre. 

(9) 25 ac. 3 rds. 25 po. at ^^19. i is, dd. per rood. 
(10) 54yds. 5 ft. 80 in. at £1. II J. 7\d, per yard. 
(U) 72 yds. 3 ft. 130 in. at £7, 125. 9^. per yard. 
(12) 33 yds. 6 ft. 120 in. at j^i. 14^. 8|</. per yard. 



17*. The aliquot parts in Cubic Measure are : — 



9 feet is 1 of a yard 
3 feet is I „ 
144 feet is i „ 
864 inches is ^ of a foot 
576 inches is \ 



» 



432 inches is ^ of a foot 

288 inches is \ 

216 inches is \ 

192 inches is | „ 



n 
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Ex. Find the cost of 34 yds. 19 ft. 864 in. at £j, 11 j. 6^ 
per yard. 

711 6 value of i yard 
10 



9 feet 

9 feet 

I foot 

576 inches 

288 inches 



\ of I yard 
\ of I yard 
I of 9 feet 
I of I foot 
I of 576 in. 



75 15 

3 

227 5 

30 6 




10 yards 

30 yards 
4 yards 


257 II 
2 10 6 
2 10 6 

5 i\ 

I loj 


34 yards 

9 feet 

9 feet 

I foot 

576 inches 
288 inches 



263 o 5 



» 



34 yds. 19 ft. 864 in. 



Exercise 114. 

Find the value of— 

(1) 54yds. 24ft. 216 in. at ^9. 19J. \\\d, per yard. 

(2) 153 yds. 1 1 ft. 72 in. at j^i I. I2j. ^\d. per yard. 
(8) 234 yds. 19 ft. 427 in. at ;£i2. 13J. (>\d, per yard. 
(4) 163 yds. 16 ft. 1512 in. at £\i, \\s, 7^. per yard. 
(6) 299yds. 7 ft. 504 in. at;^i5. i6j. ^d. per yard, 

(6) 77yds. 17 ft. 1440 in. at ;{;i9. 19^. \\\d. per yard. 

(7) 245 yds. 12ft. 192 in. at ;^20. i u. (i\d. per yard. 

(8) 210 yds. 25 ft. 1360 in. at £2^, its, ^d, per yard. 

(9) 342 yds. 23 ft. 1643 in. at / 13. \2s, 7id» per yard. 
(10) 118 yds. 10 ft. 2i6in. nt£2S. 1 3 J. 9ld, per yard. 



175. The aliquot parts in Troy Weight are : — 

6 ounces is ^ of i pound 
4 ounces is \ „ 
3 ounces is | „ 
2 ounces is } „ 
I ounce is ^ „ 
10 pennyweights is | of i ounce 



5 

4 



n 
n 



IS I 



n 



» 



pennyweight 



2 pennyweights is ^j^ of i ounce 
I pennyweight is 5,% 
12 grains isfof i pei 

8 „ is J 
6 „ isi 

4 
3 



n 

n 



n 
I) 



IS -- 



n 
>» 
n 
» 
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Ex. Find the cost of 17 lbs. 
per pound. 

I 17 



7 ozs. 16 dwts. at ;£r. 173; i^JL 



d. 



value of I pound 



14 19 



o 

2 



29 18 
I 17 



o 

4;- 



4 ounces 
3 ounces 

10 dwts. 

5 dwts. 
I dwt. 



} of I pound 
i of I pound 
I of 3 ounces 
I of 10 dwts. 
\ of 5 dwts. 



31 



15 
12 

9 
I 



32 19 



1 

611 

*i«o 

"8?" 



'40 



r% 

91 

» 



8 pounds 

16 pounds 

17 pounds 

4 ounces 
3 ounces 

10 dwts. 
5 dwts. 
I dwt 

17 lbs. 7 ozs. 16 dwts. 



Exercise iis 

Find the cost of— 

(1) 10 lbs. 6 ozs. 15 dwts. at J^i. 14?. 6|^ per pound. 

(2) 15 lbs. 9 ozs. 17 dwts. at £;i. \y, %\d, per pound. 

(3) 17 lbs. 8 ozs. 19 dwts. at £'^, 15J. 9j</. per pound. 

(4) 43 lbs. II ozs. 1 8 dwts. at ^^5. 17J. (>\i, per pound. 
(6) 35 lbs. 10 ozs. 13 dwts. atj^7. lu. ^\d. per pound. 

(6) 13 ozs. 15 dwts. 23grs. at £2, 13J. ii^ per ounce. 

(7) 15 ozs. 14 dwts. 22grs. at £'^, I2J. io|^. per ounce. 

(8) II ozs. 18 dwts. 21 grs. at £^, lu. <^\d, per ounce. 

(9) 1 7 ozs. 17 dwts. 1 9 grs. at £^. i6j. \\\d, per ounce. 
(10) 1 9 ozs. 1 3 dwts. 17 grs. at;^3. 13J. %\d, per ounce. 

176. The aliquot parts in Apothecaries* Weight are : — 
6 ounces 



4 ounces 

3 ounces 
2 ounces 

1 ounce 

4 drams 

2 drams 



s }i of I pound 
si 

S 



s i of I ounce 



\ 
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I dram is ^ of i ounce 

1 scruple is ^ of I dram 
10 grains is | of i scruple 

5 grains is J „ 

4 grains is i „ 

2 grains is ^5 „ 
I grain is^ „ 
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I9t 



Exercise ii6. 

Find the value of— 

(1) 25 lbs. loozs. 3drs. at;^2. i^s. 2\d, per pound. 

(2) 35 lbs. 8 ozs. 6 drs. at £z, ys, ^\d, per pound. 

(3) 46 lbs. 7 ozs. 7 drs. at ^^5. i is, 2\d, per pound. 

(4) 53 lbs. 9 ozs. 7 drs. at £6, los, i\d. per pound. 
(6) 24 lbs. 3 ozs. 5 drs. at £7, i is, ^\d, per pound. 

(6) 34 ozs. 5 drs. I sc. 15 grs. at ^^5. lor. ^{d, per ounce, 

(7) 72 ozs. 3 drs. 2 sc. 14 grs. at £6, lis, 2^d. per ounce. 

(8) 47 ozs. 2 drs. I sc. 13 grs. at ^^5. 12s, 6\d, per ounce. 

(9) 41 ozs. 7 drs. I sc. 12 grs. at £2, los, /^\d, per ounce. 
(10) 73 ozs, 3 drs. I sc. 11 grs. at ^^i. 13^. ^{d, per ounce. 

177. The aliquot parts in Wine and Spirit Measure are :-^ 



21 gallons is ^ of I hogshead 
9 gallons is I 
7 gallons is \ 
3 gallons is ^j 
2 quarts is ^ of i gallon 






I quart is ^ of i gallon 

1 pint is ^ of I quart 

2 gills is ^ of I pint 
I gill is i „ 



Exercise 117. 

Find the value of — 

(1) 77 hhds. 33 gals. 3 qts. at ^^5. 6s, Sd, per hogshead. 

(2) 15 hhds. 40 gals. 3 qts, at £6, 7s, id. per hogshead. 
(8) 23 hhds. 35 gals, i qt. at;^i7. 13^. Zd. per hogshead. 

(4) 40 hhds. 47 gals. 3 qts. at ^^12. 15J. 2\d per hogshead. 

(5) 54 hhds. 37 gals. 3 qts. at ;^io. 13^. 6J^. per hogshead. 

(6) 3 hhds. 14 gals. 2 qts. i pt. at £1, 3J. 6ld, per gallon. 

(7) 2 hhds. 13 gals, i qt. I gill at £2, 6s. 7ld, per gallon. 

(8) I hhd. II gals. 3 qts. i pt. i gill at ^ I. 5J. iij<£ per gallon. 

(9) 4 hhds. 27 gals. 2 qts. I pt. at £0, i^s, 6\d, per gallon. 
(10) 7 hhds, 35 gals. 3 qts. i pt at £z. us, 7\d, per gallon. 
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Miscellaneous Examples G. 

(1) Find the rent of 39 ac. 2rds. 20 perches of land at 
;^4. ys, 6d, per acre. 

(2) Find the price of 16 ingots of gold, each weighing 
2 lbs. 60ZS. I4dwts. 2ogrs. at j^3. 15J. 9}^. per ounce. 

(3) If a man saves j^i2. los. a year, how much will he save 
in 19 years 1 1 months 2 weeks and 4 days } 

(4) What is the cost of iiiyds. 7ft. 132 in. of carpet at 
1 5 J. t\d. a yard ? 

(6) Find the dividend on ^1075. 17s, Zd, at 9^.6]^ in the j^. 

(6) If a ton of metal cost ;£2i. igs, 2d,^ what must be given 
for 74 tons 13 cwts. 3 qrs. 5 lbs. .'* 

(7) Find the value of -01625 of ^£204. 3J. 4^. 

(8) What is the value of a field 14 ac. 3rds. 26§po. at 
£^2. 7s. 6d. per acre? 

(9) What sum must be added to -356 of £2. 17s. lod. to 
make up 2| of ;£8. igs. 7^d. ? 

(10) If the circumference of a wheel be 5 ft. 11} in., 
what distance will be covered in 3678 revolutions ? 

(11) If my gross income be ;f2i56. 16s. 7\d.y and my taxes 
are 5J. 6^d. in the £, what is my net income ? 

(12) Calculate a man's wages for 5 months 3 weeks 6 days at 
£\. 7s. sd. per month. 

(13) A person mixed 6 lbs. of tea at 3^. 6^. ; 10 lbs. at 3^. sd. ; 
8 lbs. at 4s. lif. ; 12 lbs. at 4^. 4^.; and sold the mixture at 
4s, 9^. a pound : what did he gain by the sale ? 

(14) Find the value of 5 ac. 2 rds. 1 1 po. 7 yds. 5 ft. 29 in. at 
£$S' i^' S^- ^^ ^^'^^• 

(16) If it take 5 J yds. of cloth for a great coat ; 4 yds. for a 
dress-coat ; 2 J yds. for a pair of trousers; J of a yard for a 
waistcoat, — what will be the cost of the suit at 1 5 j. 6d. the yard, 
and the making £2. 2s, 6d. ? 

(16) A gentleman gave 16 tons 3} cwts. of coal to a number 
of poor persons, allowing i^^cwt. to each: how many did he 
relieve, and what did he spend, the price of coal being 
£1, 6s. Zd, the ton ? 

(17) Find the value of 13 m. 5 fur. 9po. 3 yds. at ys, 6d 
an inch. 



MISOET.T.ATTEOUS EXAMPLES Ot. 193 

(18) Find the value of j of a square mile ; } of an acre : 
99 sq. yds. at 6s, Zd. a square foot. 

(19) How much rent would be paid for 32 ac. 2 rds. 20 po. 
at £6, I or. an acre 1 

(20) Add together *6 of j^i. ; 75 of a guinea ; -16 of a crown. 

(21) Find the value of '546196 of a guinea and -8214215^ of 
acwt 

(22) What is the tax on an income of ;^325. lor. at yd, in 
the £, ? 

(28) How much sugar worth £^. \2s. yi, a cwt. must be 
given in exchange for 12 tons i qr. 15 lbs. at £2^, loj. 4^. a ton ? 

(24) If I buy 19 pieces of silk, each 27^ yards, at 3| of a 
shilling per yard, what would the whole cost r 

(25) A tradesman failed for j^iooo. ; his effects produced 
£^^Z, \os, : what did he pay in the £, ? 

(26) A square foot of iron plate weighs 9-37 pounds : find 
the weight of a boiler which takes 276 sq. ft., and its cost at 
9^. a square inch. 

(27) What is the value of 5 hogsheads of sugar, each weigh- 
ing 7 cwts. 3 qrs. 27 lbs. at ;f 3. \os. lo^d. a hundredweight? 

(28) How many miles will a cart wheel whose circumference 
is 3 ft. 10 in. go if it turn 34434JS times ? 

(29) How many yards of cloth at 15^. Cd. a yard must be 
given in exchange for 215 yds. at i is, 3^. ? 

(80) A merchant's debts amount to j^ 10864. > ^^ <^an only 
pay 6s, 9</. in the £. : what do his creditors get and lose ? 

(81) If A spend £1, is, 2d, a day, B £1, 4s. Sd.y 
C £2, 5J. gd.y how much will they spend between them in 2054 
days? 

^82) If a man can pay ys. ^d, in the;^., and his debts amount 
to ^637 5., what is the value of his effects ? 

(88) I mix 120 gals, of wine at 12s, ^d, a gal. with 98 gals, at 
lys, 6d,y and sell the mixture at 15J. 3^. the gal., what profit do 
I make? 
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XV. BILLS OF PARCELS. 

17S. /^ff/nvMr^isastatement in detail, sent by a Seller to 
a Buyer, at the time (he goods are delivered to the buyer, of the 
quantity, description, and price of the goods. 

An Account is a statement sent by the Seller to the Buyer 
at the end of a term of credit, showing the totals and dates trf 
each Invoice and the sum total of the whole. 

Each separate article of an Invoice or amount in an Account 
is called an Item. 

A Detailed Account is a full statement, sent by the Seller 
to the Buyer at the end of a term of credit, showing the dates 
of delivery, the (quantities, description, prices, and the sum total 
of the goods delivered by the Seller to the Buyer during that 
term of credit 

When an Account has been made out and sent in to the 
Buyer it is said to be ' rendered.' 

SPECIMEN OF AN INVOICE. 

Oxford, Aug. 25, 1883. 



Thomas Williams, Esq. 



Bought of H. Brown & Co., 

^ 34 CommarkeL 



3J lbs. of tea at 2*. M. per lb. 
I j lbs. of coffee at I j. %d. per lb. 
6-} lbs. of loaf sugar at ^d. per lb. 
\ lb. of butter at ir. 51/. per lb. 




SPECIMEN OF AN ACCOUNT. 

Oxford, Sept. 30, 1883. 



Thomas Williams, Esq., 







ToH 


Brown & Co 














34 CommarkeL 


1BS3. 

Aug. 28. 
Sept. .. 

p 13- 


To goods. 
To goods, 
To goods. 


.sperlnvoi 
ditto 
ditto 


' : : 


I 


15 

I? 

'5 


d. 

6 




1 




i 


3 


_7_L&L 



^' 
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SPECIMEN OF A DETAILED ACCOUNT. 


Oxford, Se/>f. 30, 1883. 
toiiias Williama, Esq., 

To H. Brown & Co., 

34 Commarket. 


•pt"i. 
ept.".3. 


ii lbs, of lea al us. 6d. per lb. . 
1] lbs. of coffee at u. Srf. per lb. . 
6j lbs. of loaf sugar at srf. per lb. . 

i lb. of butter at 1/. 5^. per lb. . 
si lbs, of soap at 4irf. per lb. 
3i lbs. of candles at 6id. per lb. . 

3 lbs. of butter at is. ^l/d per lb. 

3 pots of marmalade at tool 
1 1 lbs. of biscuit at is. atf. per lb. 

I jar of pickies at is. tii. . 

£ 


i 


S 

1 


rf. 
8 
6 

6 

6 




7 


6^ 


Exercise iiS. 




Make 
Dd dates 


ut Invoices of the following Sales, 
of your own selection :— 


uppl 


ing 


ames 



5J(/. per yard; 3I dozen of stockings at Ss. 4tl. per dozen; 
6 pairs of gloves at 31. M. per pair ; 4 collars at ^^d. each. 

(2) 5yds. of muslin at is. 2jrf. per yard; 39yds, of merino 
at -M- 3i'^- P^J y^Td ; 3 dozen buttons at 4^d. per dozen ; 
i9Syd5. of braid at is. 3jrf. per dozen yards. 

(>) 1 dozen pairs of gloves at 2s. ii^if. a pair ; 37 yds. of 
chinu at 9jrf. a yard ; i gross of buttons at 3j(i a dozen ; 
■ 64yds.of fringe at IJ'. 3J1/, a dozen yards. 



each weighing 6} lbs., at 1 1 Ji/. per pound. 

(4) tolbs. of sugar at (1/. per pound ; 6 lbs. of tea at 3^. Si/. 
per pound; 8 lbs. of coffee at is. id. per pound; 12 lbs. of 
carranis at 5}^. per pound ; lolbs. of rice at 4^1/. per pound ; 

tibs. of cheese at 1 id. per pound. 
(«) ajyds. of cloihat 3J. 51/. per yard; i7jyds. of floorcloth 
; ss. y\d. s yard ; 96 yds, of braid at 31/. a' piece of iz yds.; 



( 
I 

I 

A 
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177 yds. of flannel at is. i^. a yard ; 4 gross of balls of cotton 
at y^d. a dozen. 

(7) 73ft. of stout pipe at 6^d, per foot; 18 joints at is. yi, 
each; 37 pipe hooks at is. 3//. each ; 157 J yds. of wire fencing 
at 2s. id. per yard ; time, 4 men, each 2 clays, at 3^. 6d, 

(8) 48 pairs of blankets at 12s, 6\d. a pair; 3000yds. of 
calico at 4^. 5^. per dozen yards ; 936 reels of cotton at 1 5J. per 
gross ; 15 yds. of velvet at 91. iid. per yard. 

(9) 17 yds. of calico at 7\d per yard ; 9 yds. of trimming at 
25. 7\d. per yard ; i silk umbrella at half-a -guinea ; 19 yds. of 
flannel at is. lo^d. per yard. 

(10) 17 lbs. of candles at 4}^ per pound ; 7} lbs. of tea at 
2s, id. per pound ; 27 lbs. of rice at 3}^. per pound ; 42 lbs. of 
sugar at 21s. per hundredweight; 11 Jibs, currants at 2d. per 
pound ; \ cwt. of soap at 3^^. per pound ; 220 oranges at 7jdl 
per dozen. 

Make out Accounts of the following Sales, supplying names 
and dates : — 

(11) Sirloin of beef, 18 J lbs., at iid. per pound; leg of 
mutton, 10 jibs, at io\d. per pound ; shoulderof mutton, 7 i lbs. 
at Z\d. per pound ; fillet of veal, 16 lbs. at T\d. per f)ound ; ham, 
14 J lbs. at lod. per pound ; 3 tongues at 2s. 6a. each. 

(12) 97 lbs. of loaf sugar at 6\d. per pound ; 83 lbs. of moist 
sugar at ^\d. per pound ; 72 lbs. of tea at y. i\d. per pound ; 
64 lbs. of raisins at 4^^. per pound; 57 lbs. of muscatels at 
is. i\d. per poimd. 

(13) 7 dozen and 4 eggs at 9^/. per dozen ; 19 lbs. of soap at 
^\d. per pound ; 18 lbs. of butter at is. 2d per pound; I3jlbs. 
of cheese at 7^d. per pound ; 5 lbs. of bacon at io<^ per pound ; 
8 four-pound loaves at ^^d. each ; J lb. pepper at i\d. per 
ounce. 

(14) 1 9 lbs. of beef at iid. per pound ; 13^^ lbs. of mutton at 
9//. per pound ; 9 J lbs. of mutton at ^^d. per pound ; 6J lbs. of 
lamb at iid. per pound; I7ilbs. of beef at lod. per pound; 
3 J lbs. of suet at 8J^. per pound. 

(16) 2 quarter chests of tea (weight loi lbs. each) at 2^. yi. 
per pound ; 2 do. of gunpowder tea (weight 10 1 lbs. each) at 
3J. I id. ; loi cwts. 19 lbs. rice at 27J. 6d. per hundredweight. 

(16) 13J yds. ribbon at is. ^d. per yard ; 47 yds. of calico 
at 8^^. per yard ; 2 J dozen pair gloves at 2s. Sd. per pair ; 
5 table-cloths at a guinea and a half each ; 25 reels of cotton at 
lid. per reel. 
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(17) 5J stone of flour at ;i. Sif. per stone ; SJ lbs. cheese at 
81/. per pound: si lbs. of coffee at u. $d. per pound ; 19J lbs. 
pork at 9</. per pound ; f 1 i lbs. of butler at is. 71/. per pound ; 
3} lbs. of lea at y. ^d. per pound. 

(18) 12} tons of hay at ^3. 15J. per ton; 8J quarters of 
beans at 3 guineas a quarter ; isj quarters of oats at £1. 6j. a 
quarter ; 5 sacks of flour at 2js. 6rf. a sack. 

(19) 67J ft. of window-sashes at <)\ii. per fool ; 1 54 cub. ft. of 
oak at 4J. yjrf, per cubic foot ; 245 ft. of ash at SJiC. pec foot; 
I27j ft. of deal at 3)rf. per foot. 

(BO) 31 ells of Holland at 5t. Zii. per ell ; 39 yds. of Irish 
cloth at u. 4rf- per yard; 17 J yds. of muslin at 7^' ^Jrf. per 
yard; 13J yds. cambric at loi. 6rf. per yard ; 27 yds. of linen at 
3j. ^d. per yard. 

(31) 6chests of CooEOU tea, each aqrs. i/lbs., at 3* . grf. 
per pound; l3hhds. brown sugar, each i3cwts, 1 qr. i81bs.,at 
3&r. id. per hundredweight; 3 casks molasses, each 7cwts. 
J qrs. 14 103., al 3J. grf. per hundredweight. 



kXVI. RATIO AND PROPORTION. 
X7V. Ratio is the relation which two quantities of the same 
Ai^be.nr lo one another with respect 10 magnitude, the com- 
parison being made by considering what multiple, part, or parts 
the first quantity is of the second. Thus, in comparing 8 with 4, 
wc observe that 8 has a certain magnitude with respect to 4, 
which it contains twice ; again, in comparing 8 with 2, we see 
that 8 has now a different relative magnitude, for it contains 2 
four limes; or 8 is greater when compared with 2 than it is 
M'hcn compared with 4. 

IBO. Of these two quantities (or 'terms') the first is called 
Ihe antecedent, and the second is called the consequent. 

1~hus in the ratio of 5 to 7, usually expressed by two points 
l>L-iced between ilicm, thus 5 : 7, or as a fraction |, 5 is ihe 
antecedent, 7 is the consequent. We have, therefore, the 
following sets of interchangeable terms ; — 

(t) Numerator, Denominator, Fraction. 

(2) Dividend, Divisor, t^uotient. 

(5) Antecedent, Consequent, Katio. 

Hence, whatever holds (rue of fractio 
ratios, e.g. 37 (f). (2), and since \ = / 
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181. A ratio of greater inequality is that in which the 
antecedent is greater than the consequent, and is therefore an 
improper fraction, as 7 : 5 or J. 

A ratio of less inequality is that in which the antecedent is 
less than the consequent and is a proper fraction, as 5 : 7 or y- 

A ratio of equality is that in which the antecedent equals 
the consequent, as 7 : 7 or y or i. 



Ratios are compounded by multiplying together the 
fractions by which they are represented, and expressing the 
result as a ratio. 

Thus the ratio compounded of 14 : 25, "^5 : 51, 17 : 49 is 

2 % 

i^x31xt?rr-lor2 : 15. 

»5 5* 49 15 
S 3 t 

183. When two ratios are equal, the four terms are said to 
be in Proportion, 

Thus, since | = |5, the four numbers 4, 8, 12, 24 are in pro- 
portion. 

We usually write this 4 : 8 : : 12 : 24 ; and read it 4 is to 8 
as 12 is to 24«. 

In every proportion there must be four terms, two antece- 
dents (4 and 12), and two consequents (8 and 24). The first 
and fourth are called the Extremes ; the second and third* are 
called the Means, 

18^. When four numbers are in proportion, the product of 
the extremes = the product of the means. Thus if 5 : 7 : : 10 : 14, 
5 X 14-7 X 10 — 

5 : 7 = S = 5jli4 (37 j.) ^nd 10 : 14= '-^-IllZ 

"^ ' 7 7x14 14 14x7 

but 

5 17:: 10: 14/. 5-^-^^^, 

7x14 14x7' 

and these fractions have the same denominators, .*. their 
numerators must be ecjual, or5wi4=iox7. 

Hence, if we are given three terms of a proportion we can 
always find the fourth. For, putting or for the missing term, we 
get the four following cases ; — 

(i) jT : 7 : : 10 : 14. (2) 5 : jr : : 10 : 14. (3) 5 : 7 : : jr : 14. 

(4) 5 : 7 : : 10 : jr. 

5 

In (i) i/.r=7x ioor;r«<^^^ = S. 

t4 
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^ 7 
In (2) iojr=5x i4orjr-£Jiil»7. 



•to 



In (3) 7jr= 5 X 14 or jr. 



5X+4 



10. 






In (4) $Jir«7x ioor;r« ^^^^ «i4. 

N.6.— In all these cases the right-hand side of the equality 
is the Dividend^ x is the Quotient^ and the other factor the 
Divisor, 

189. Three numbers are said to be in Continued Proportion 
when the ratio of the first to the second is equal to the ratio of 
the second to the third. 

Thus 6, 12, 24 are in continued proportion, /. 15 "i?- 
The second number is called a Mean Proportional htiy/^en 
the first and the third. 

£x. I. Find a mean proportional between 9 and 16. 

9 : jf : : jf : 16, /. jr»- 144, /. jr« v^T44« 12 ; 
^ .•.12 is the required number. 

Ex. 2. The ratio of or to ^ is 4 : 6 ; of^ to z isio : 12 ; find 
the ratio of x to 2, Here 



^-4 



, and -^ 



10 



2 12 



5 



jr or y k -t© c 
3 3 



or jr : 5r : : 5 : 9. 



Ex. 3. The ratio of jr to^ is 4 : 6 ; of^ to s is 10 : 12 ; and 
of r to 7£/ is 14 : 16 ; find the continued ratio of a, 7, s, w. 



6' ' ' 



70 



^ o -ar 9*0/ 

jf :^ : jar : w : : 70 : 105 : 126 : 144. 



'^ by Ex. 2. 
144 



Ex. 4. A mixture is composed of 9 parts brandy and i water : 
4 gallons of water are added, and the mixture contains 6 times 
as much brandy as water : how many gallons of brandy does it 
contain? 
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Since the quantity of brandy is the same in both cases, 
/. the quantity of water in the ist case : the quantity of water 
in the 2nd case : : 6 : 9 : : 2 : 3, />. if the first contain 2 measures 
of water, the second will contain 3 measures, and by the pro- 
blem the difference between them is 4 gallons, which is i measure, 
.*. there are 8 gallons of water in the ist case and 72 gallons of 
brandy. 

Ex. 5. A greyhound pursues a hare and takes 3 leaps for 
every 4 leaps of the hare, but 2 leaps of the hound are equal to 
3 of the hare : compare the rates of hound and hare. 

Suppose the hare's leap = 2 yds., the hound's leap - 3 yds., 
/. the hound will go 9 yds. while the hare goes 8 yds., .'. the 
rates are 9 : 8. 



Exercise 119. 

(1) The last three terms of a proportion being 4, 6, 8, what 
is the first term ? 

(2) Find a third proportional to 25 and 400. 

(3) Three numbers are in continued proportion, the first is 
3, the third is 1083 : what is the second ? 

(4) Of two equal ratios the two consequents are 2 tons 
Q cwt., and ;£ii4. i6j. ; one of the antecedents is 26 lbs., what 
IS the other ? 

(6) The first three terms of a proportion are 7, 80, 3 cwt. 
2 qrs. : what is the fourth ? 

(6) What is x when 60 : ;r : : 25 : 4 ? 

(7) 16 gals. : 24 gals. ::x: ^45. 

(8) ;r : ;£255. : : 123 yds. : ;{;205. 

(9) x: 19 bar. 24 gals. 3 qts. of beer : : loj^. : 3 qts. 

(10) 2 cwt. 2 qrs. 10 lbs. : jt : : 3 cwt. i qr. : j£6i. 9^. of, 

(11) 86 cwt. I qr. 9 lbs. : £43, 13J. i J^. : : 2 cwt. 2 qrs. 
13 lbs. : X. 

(12) 3 yds. I qr. 2 nls. : ^s. 3d. : : 36 yds. 3 qrs. : x, 

(13) 66 cwt. I qr. 9 lbs. : ^^48. 3s. Stf. :: $1 cwt. 2 qrs. 14 lbs. : x. 

(14) ;£i62. 10s. gd, : x : : ^64. \os. 6d, : j^i29a loj. 
(16) 3 bush. 2 pks. : £1. i is, 6d.\\x: ^I43- i i-f. 

(16) 5 gallons 13 tuns 2 hhds. 25 gals, of wine : : £(), 6s. Sd. : x. 

(17) I cwt. 14 lbs. : £2. 7s. 2d.::xx2 cwt. i qr. : £1767. 31. 



r 
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at) los. 8(/. : J- : 1/13067. 11^.4^. : /s^^oi. 131. g^. 
(18) 83 ions IS cwt. : £4.gs.gJ.::x-: £1. 91. grf. 
(20) 1000 : 1 28 : ; ^ : 2 lbs. 9 azs. 



(21) 89 tons .5 CM. 
{»«) A : B : : 3 ; 4 ; 
ratio of A, B, C, D. 



: 29 tons IS cwt. : : £4. 9f. 9rf. : J-. 

B : C : : 4 : s ; C : D : : 5 : 6 ; find the 



It; 



: 4 ; n ; C : : 4 ; 5 ; C : D : : 5 : 6 ; find the 
vsuue 01 A : u. 

(24) A gains iif. in sixpence per day, B gains jj, jd. in ten 
shillinss per week, and C 1 so out of 200 in 4 weeks : compare 
their respective gains. 

(26) A's money : B's money ;: 9 : 13 ; A has /lo. ji. ^li. : 
how much have they together? 

D :: 3 : 7 : 9: " ; A = .£35049- i^j. r find 



B + C+D. 

B:C::i5:3:3; C=icwl 3 qrs. 5; lbs. : find 



(>t) In England gunpowder is made of 71; parts of nitre, 
10 of sulphur, 15 of charcoal ; in France, of 77 of niire, 9 of 
sulphur, and 14 of charcoal : if a ton of each be mixed together, 
what weight of nitre will there be in the compound .' 



(10) £ 1 14. was divided between A, B, C, O ; A had twice as 
much as D, and C twice as much as A ; B bad thrice as much 
as C : what was D's share ? 

(SI) If in one year one in every 75 of the inhabitants die, 
what is the population of a town where the number of deaths is 
896? 

(12) A grocer has 1 cwi. of mixed coffee and chicorj-, mixed 
in proportion of s ■ 2 ; i6lbs. of chicory arc added ; what is now 
the proportion ? 

(88) A:B::3:4; B:C::4:Si A:D:;9:i8; find 
^: D. 

{«) A: B::3 :4;C ; D::s:6;A:D:: i: 2;findB:C. 

(W) A:B:C: D:: 3125 qrs. : i cwt. : /ii-6!5. ; jr; dadr 



(M) Find B when A : B : : 
B.) WhenA-4j,C-i2f 



:C. (i.) When A-9, C-16. 
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(37) If the two antecedents of a proportion be J J of a cwt 
and f of a ton, and the first consequent be £s- ^^•t what is the 
second ? 

(38) Find x when x : one minute : : § of || of 1 1875 miles : 
8} hours. 

(39) A, B, C met. A and B were provided with meat, C 
with money ; C divided his money between A and B in propor- 
tion to the quantity of meat he had received from each. If all 
received 7 lbs. of meat each, B 20//., and A 8^/., how much 
meat had A at first ? 

(40) Find x when 2qrs. 6^ lbs. : § of | of £6^, 19J. : : i of 
4}- of 12 cwts. I qr. 11 lbs. : x. 

(41) Find the ratio compoimded of 2J of 4} : 3 J x H and 

J S .1 

(42) Prove that the ratio compounded of 3i x 2J : i J — JJ, H : 
3-^| is the same as that of 'oi : -0006 11:15. 

(43) rt : ^ : : 3 ac. 2 rds. 12 po. : 7 ac. 3 rds. 36 po. : : c: d; 
^ is 15 qrs. 3 bush. 2 pks. : what is ^? 

(44) ^z = -23 of 63 : d^-^—-; ^-iij: if the difference 

ii2i ' * ' 

between - and -, be 15!^, what is ct 
b d ^^ 

(46) I mix milk and water in the proportion of 4 : 5, and by 
addmg 9 gallons of each the mixture becomes 7:8; how 
many gallons of milk did the original mixture consist of? 

(46) If the antecedent of a ratio be 3^ inches, and the ratio 
be jaoVao* ^^^^ *5 ^^^ consequent ? 

(47) -003261 : X : : 78264 : £1.; find x, 

(48) 6 tons 3 cwts. i qr. i £149. 3 J. S^d ::x: i cwt. ; find x, 

(49) The second, third, and fourth terms of a proportion are 
6^. 3i^., 219^1, I : what is the first .^ 

(60) What quantity bears the same ratio to 3 qrs. 2 nls. that 
7 does to 48 ? 

(61) (2j+iJ)^23-6:.r:: I794i7:(i|-U)^(6K2;-); findr. 

(62) Express as a decimal 3 mi. 6 fur. : 4 fur. 36 po. 

(68) 2 qrs. 18 lbs. 140ZS. : jr: : ;^i4. 17s, ii{^d. : ^s. iiid; 
find X. 

(64) 64 cub. yds. 23 ft. 12 15 in. : i cub. yd. : : ;^572. os, 5^ : 
x; finder. 
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(58) If 1-8285714 •.x-::i 
(M) A cask o( 84 gallon 



u I fur. 2 



., find .1-. 



of 7 parts branily a 



I 



must be added i 
consist of loparls brandy and 7 water.* 

(S7) A hare pursued by a greyhound was 130 yards before 
him at starting, and is caught after running 325 yards ; com- 
pare their rates. 

(89) Two numbers, whose sum is 45, are in the' ratio of 
3:3; what number must be added to each that their ratio 
may become 3:4? 

(59) How is the ra.tio of 9 : 16 alTecied by adding 3 to both 
terms ? 

(60) Two vessels, A and B, eacli contain a mixture of wine 
and water — A in the ratio of 3 : 3, and 11 in tlie ratio of 7 : 3, 
If 2 gallons be taken from A and 14 from B, how many gallons 
of wine will there be in the mixture? 

in the water, and 13 feet out 

5 of my money, I liad ^£190. 

(68) The tail of a fish Is 9 lbs. ; the head weighs as much as 
the tail and half the body, and the body weighs as much as the 
head and tail together : what is the weight of the lish ? 

(64) A hare is 50 leaps before a greyhound, and takes 
4 leaps to the greyhound's 3 ; but 2 of llie greyhound's " 3 of 
the hare's : how many leaps must the grejhound take 10 catch 
the hare? 



XVII. CAUSE AND EFFECT. 



given ui 



thc< 



^l effect : 
ord ' effect ' usually m 



and effect : 2nd c; 
Lning work done, food o 



ir something 
consumed, money spent. The method will be gradually ex- 
plained in the following examples. 

Ex. I. lf6bushelsof wheat cost ^11., what will be the cost 
of I bushel ? 



204 ABITHMETIO. 

Here the ist effect is ;^I2., ist cause is 6 bushels ; the 2nd 
effect is x, the 2nd cause is i bushel ; 

/. by Rule, ;^I2. : 6 bushels ::x: i bushel. 
Then by (18«) 6 x :r«;£i2 ; 

Ex. 2. If 57 oxen are bought for £$^^-9 ^^^ many can be 
bought for ^£387. at the same rate ? 

1st effect is jCS^S-y ist cause 57 oxen; 2nd effect £3^7., 
2nd cause x ; 

.'. £513- ' 57 oxen : : ^£387. : ;r ; 
.-. 513 '<^- 57x387; 

43 

^X-4^ J, 

x^ ^ ■?^r z. « 43 oxen. Am, • 

9 



Exercise I20. 

(1) If 5 chairs cost £2, what would be the cost of 25 such 
chairs r 

(2) If 90 horses cost ;^3o. a week, how many can I keep for 
£(i. a week ? 

(3) If 30 ounces of gold cost ;£io5., what is the value of 
18 ounces.** 

(4) If the fare for 24 miles be 6 shillings, how far can I 
travel for 17 shillings ? 

(6) 45 articles cost me;f 50., what will 54 cost me.^ 

(6) If 375 articles are sold for 12 shillings, how many may 
be sold for 32 shillings ? 

(7) 8 lbs. of coffee cost 10 shillings : how much must I give 
for 64 lbs. ? 

(8) If 15 days' wages come to 35 shillings, what will 9 days' 
wages be ? 

(9) 42 acres cost £(3^. : what number can I rent for ^^143. ? 

(10) 35 articles cost £\qo,\ what will 63 cost ? 

(U) £%%. buy 40 dozen of wine : what sum will buy 1 5 dozen t 
(12) What will 45 sheep fetch at the rate of ^£51. for 27 t 

187. In the above exercise the * effect ' was money spent ; 
we will now g^ve an example where the * effect' is food or 
something consumed. 



I 
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Ex. If 6 bushels feed 12 horses, how much will 36 horses 



--i3 bushels. 



Exercise 121. 

(I) If 3; bushels feed 7 horses, how many will be rcquiied 
for 18 horses? 

(8) If 35 bushels last 20 days, how long will 91 busheli 
last? 

(S) If 16 horses consume 19 quarters of corn, how mucli 
will 48 horses consume? 

(4) If 10 loaves are required for a family of 9 persons, how 
many will you warn for 81 ? 

(>) If 90 acres of grass feed 30 horses, how many will be 
required for 6 horses ? 

(fl) If 28 gallons of beer last 14 days, how long will 34 gallons 
lost? 

(7) If 30 cannon consume 250 barrels of powder, how much 
will 150 cannon require ? 

(■) 12 pecks of mah are required to brew 36 gallons of beer: 
what is this for 24 gallons? 

(9) If 57 oxen require 573 cwt. of provisions, how many can 
be kept on 387 cwi. ? 

(10) If 939 soldiers consume 351 quarters of wheat, liow 
many will consume 1404 quarters ? 

(II) How many bushels will serve 72 people if 4 bushels 
serve 6 people ? 

(IS) If 858 men consume 234 quarters of wheat, how many 
quarters will be required for the consumption of 979 men ? 

ISS. The next kind of question we have to consider is that 
in which the ' effect ' is ' work done.' We will give 2 examples, 
ftcan which it will be seen that the method of working is the 
~ as in the two previous exercises. 
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Ex. I. If 12 horses plough 96 acres, how many horses will 
plough 64 acres ? 

The 1st effect is 96 acits, the ist cause 12 horses, the 2nd 
effect 64 acres, the 2nd cause x; 

:, 96 acres : 12 horses : : 64 acres : x; 
:, 96x:r«64x 12, 

8 

or X = — ^; — = 8 horses. Ans. 

96 

Ex. 2. If 96 acres can be ploughed in 6 days, how many 
can be ploughed in 8 days ? 

The 1st effect is 96 acres, the ist cause 6 days, the 2nd effect 
is X, the 2nd cause 8 days ; 

.*. 96 acres : 6 days : : x : 8 days ; 
/. 96 X 8 = 6 X X ; 

16 
/. X = ^^ « 1 28 acres. Ans. 

Exercise 122. 

(1) If a man walk 62 miles in 4 days, how far will he walk 
in 6 days t 

(2) If 12 men reap 4 acres, how much will 33 men reap? 

(3) If 40 acres can be mowed by 8 men, how many acres 
will be mowed by 24 men ? 

(4) If I require 5 days to travel 150 miles, how long shall I 
require to travel 600 miles ? 

(6) If 6 bricklayers build a wall 18 yards long, how many 
will build one 33 yards long ? 

(6) 8 men plant a field of 10 acres : how many will be re- 
quired for 1 5 acres } 

(7) If 72 men dig a trench, how many will be required for 
one three times as great ? 

(8) If 60 men turn out 20 chairs, how many will turn out 
30 chairs ? 

(9) If 150 weavers manufacture 6000 yards of calico, how 
many yards will 200 produce ? 

(10) In 8 days I travel 656 miles : how far can I go in 12 
days ? 
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189> Hitheno the 'effect' has been produced by one 
only ; if (here be more ihan one cause, the lm:il cai 
measured by the product of the several causes. Thus ;— 



: S U'ceks. ^nj 



If 12 horses can plough 96 acres in 6 days, hov 
I many horses will plough 64 acres in 8 days ? 



Ex. I. If 3 loads of hay will serve 3 horses for 4 weeks, 
how long will 3 loads serve 6 horses .' 

isi effect is 2 loads, the 1st cause 3 horses x 4 weeks ; 

12nd effect is 5 loads, the 2nd cause x weeks k 6 horses ; 



2 horses X 6 days ; 
c horses x S days ; 



tst effect is 96 acres, the 1st CD 

3nd effect Is 64 acres, the 2nd a 
,*. 96 acres : 13 horses » 6 days : : (14 acres : x horses ■ 3 days ; 
.'. j:k8x96-I2><6x64; 



Wx6x64 



-6 horses. Am. 



Exercise 123. 

(1) If 8 men set up a work of 6 sheets in iq days of 9 hours 
kme, how many will set up a ' - " ■ - ■ 



work of S sheets in 16 days of 



I a hours long? 

(9) If 13 men build iS square yards of walling in 3 days, 
bow many will build 24 square yards in 6 days f 

(8) If a man can travel 450 miles in ao days of 6 hours each, 

bow many hours a day ■' "- ' ' — -' '-- -- 

12 days? 



43U uiiics m -ju uays ui □ nours eaci 
5t he walk to complete 360 miles I 
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(4) If 7 men mow 22 acres in 8 days, working 1 1 hours a 
day, how many acres will 12 men, working 10 hours a day, 
mow in 84 days ? 

(5) 44 cannon, firing 30 rounds an hour for 3 hours a day, 
consume 300 barrels of powder in 5 days: how many barrels 
will be consumed in 2 days by 66 cannon, firing 40 rounds an 
hour for 5 hours a day ? 

(6) If I pay ;^r2o. for the hire of 4 horses for 5 months, 
how long can I hire 3 horses with ;£i8. ? 

(7) If 6 men can do a piece of work in 30 days of 9 hours 
each, how many men will it take to do 10 times the amount if 
they work 25 days of 8 hours each ? 

(8) If a family of 7 persons can live on ;£i4a for 28 weeks, 
how long can a family of 9 persons live on £i3S'^ 

(9) If the wages of 4 men for 12 days be £6,, what would 
be tne wages of 12 men for 10 days ? 

(10) If a man earn 30 shillings in 8 days, working 9 hours 
a day, in how many days will he earn 50 shillings, working 
10 hours a day ? 

(U) How many horses would be required to plough 117 
acres of land in 35 days if 10 horses can plough 13 acres in 

7 days ? 

(12) If I can dig a trench 200 yards long, 3 yards wide, and 

2 yards deep, for ;£ 1080., how wide may a trench 100 yards long, 

3 yards deep, be made for ;^2i6o. ? 

190. In some cases the ' effect ' itself is a product. 

Ex. If 288 men in 5 days of 11 hours each can dig a 
trench 264 yds. long, 5 ft. wide, and 2 ft. deep, in how many 
days of 9 hours each can 112 men dig a trench 420 yds. long, 

8 ft. wide, and 3 ft deep ? 

Here ist effect is 264 yds. x 5 ft. x 2 ft., 2nd effect is 420 yds. 
X 8 ft. X 3 ft ; 

ist cause is 288 men x 5 days x 11 hours, 2nd cause is 112 
men x x days x 9 hours ; 

/. 264 X 5 x2 : 288 X 5x11 :: 420x8x3 : 112 x rx 9; 
.'. 264 x5x2xii2x;rx9» 288 x 5 x 1 1 x 420 x 8 x 3 ; 

6 10 

»4 Hi 



f 
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Exercise 124. 



(1) If a 6e!d 793 yds. long, 55 yds. broad, can be mown by 
22 men in i; hours, how lont; will it lake 33 men to mow a field 
1:1 yds. broad, 180 yds. long? 

(2) If 5 men can reap a lield 800 ft. long and 700 ft. broad 
in 7 tfays of 7 hours each, in how many days of 12 hours each 
can 7 men reap a. iield 1800 ft. long and 960 ft. broad .'' 

(a) If 6 men in 5 days, working 8 hours a day, can reap a 
lieltl loog ft. broad and 1280 ft. long, what is the length of a 
field whose breadth is 800 ft. which 5 men can reap in 6 days, 
working 6 hours a day ? 

(4) If iS men can dig a trench 200 yds. long, 3 yds. wide, 
and 1 yds. deep in 6 days of 10 hours each, in how many days 
of 8 hours each will 5 men dig a trench 100 yds. long, 4 yds. 
wide, 3 yds. deep ? 

(B) If 20 men build a wall Soo A. long, to ft. high, and iS in. 
thick in 14 days, working 8 hours a day, how thick a wall could 
15 men build 450 (t. long and 15 ft. high in 31 days, working 
9 hours a day ? 

(8) If 352 men can dig a trench zio yds. long, 3 yds. wide, 
and 2 yds. deep in 5 days of 1 1 hours each, in how many days 
off) hours each vill 21 men dig a trench 420 yds. long, 5 yds. 
wide, and 3 yds. deep t 

(T) If 20 masons build a wall 50 ft. long, 2 tt. thick, and 
14 ft. high in ii days of 7 hour^ each, how high wi!! 60 masons 
in 64 days of 10 hours each build a wall 500 fl. long and 4 ft. 
thick? 

(I) I3S men make an embankment 100 yds, long, 20 ft, 
wide, and 4 ft. high in 4 days, working 12 hours a day : how 
many hours a day must 3400 men work 10 build one 1000 j'ds. 
long, 16 ft. wide, and 6 ft. high in 3 days ? 

(8) 7 men, working 16 days, can mow a field 1310 yds. long 
and 880 wide: what will be the length ofa side of afield 1320 yds, 
broad which 4 men can mow in 42 days? 

(10) 12 men, working 12 hours a dny for 24 days, build a 
wall 60 ft. long. 4 ft. thick, and 10 ft. high ; how long a wall, 
3 ft. thick and iz ft. high, can 18 men build in 18 days, working 
8 hours a day ? 

(II) If 3 men, working 1 1 hours a day, can reap a field 
710 yds. long and 440 yds. broad in 1 1 days, how many men, 
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working 12 hours a day, will reap a field 360 yds. long and 
320 yds. broad in 4 days .' 

(13) If 20 men can dig a trench 100 yds. long, 4 yds. wide, 
and 3 yds. deep in 40 days of 10 hours each, in how many da>-s 
of 9 hours each would 10 men dig a trench 45 yds. long, 6 yds. 
wide, and 4 yds. deep f 

191. In all cases where ihe 'effects' 
'causes' are equa!. 

Ex. I. What time would 24 men, working S hours a day, I 
require to build a wall which 16 men, working 6 hours a day^ I 
can build in 9 days ? 

Here the ' etfeci ' in either case is the wall built. 

The I St cause is 24 men x S hours x jr days ; the 2nd cause I 
is 16 men x 6 hours « 9 days, and these must be equal. 

.'. 24"8x j-=i6x6"9; 
.„tkji.^-4jaays. 

Ex. 2. How long must I lend a man ^Soo. for the loan of I 
£600. for 4 months ? J 

Here the effect is the debt, which is the same in both cases, 

^600. K 4 months = ^£800. x j- m 

or X" — s — ' - 3 months. 

Exercise 125. 

(IJ In how many days might a house be built by 42 men, I 
working 10 hours a day, if 12 men, working S hours a day, 
build it in 70 days ? 

to : , , . 

:n will be required to do the same in 36 days '1 

manuscripl ir 
s a. day, be ii 




I 
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(i) If 48 men can do a piece of work in 16 days of 9 hours 
c.ich, in hiiu' many days of 13 hours i^ach can 64 men accom- 
plish the same ? 

(8) 60 men cm do in 18 days whai 45 men lake 30 days of 
1 2 hours each to do : how many hours a day did the lirsl set of 

(8) How many days of 10 hours each would 60 men take, 
when 45 men require 40 days of 13 hours each ? 

n) What is the depth of a well 15 ft. broad, 49 ft. long, 
which contains as many cubic feet of ivatcr as one 7 fL deep, 
2 1 ft. broad, and 30 fL long ? 



(9) A lends B ^700. for 9 months : how much should U lend 
A 7 months in return ? 

flO) What must be the length of a beam 3 ft. broad and 
4 in. thick, which weighs as much as a similar beam 3 ft. broad, 
8 in. thick, and 20 ft long ? 

m take to perform a piece of 

(U) How much tea at 5J. per lb. musi be given in exchange 
for 15 lbs. of coffee at 21. a lb. .' 

(U) A field was mown by 50 ti 
each : in how many days of [he sar 
by lo men i 

(M) If a field contain sufficient pasture for 7 oxen 36 days, 
how many oxen would it sene 1$ days? 

(15) A farmer borrowed 16 qrs. of wheat of a neighbour 
when wheat was 72s. a quarter, and paid him back 18 qrs. : to 
what price had the wheat fallen ? 

(W) A garrison has provisions to last 3ooosoldicrs 5 months : 
how many must be sent away in order that it maytast 8monthsp' 

t9£> Hitherto the terms have consisted of Hi«^frywfln///('«; 

will now work examples in which tompounil quanlitits occur. 

re must be taken before the proportion is staled that all corre- 
■ponding expressions are reduced 10 the same denomination. 

Ex. I. If the carria^ of 1 cwt. 3 qrs. 31 lbs. for 53^ miles 
come to 17*. Si/.,what will be charged fur 3j tons for 46) miJes? 



I cwi. 3 qrs, 31 lbs.- 317 lbs.; 2\ tons^ ! 
%z\ miles -1^ miles i 46^ miles = -*'- miles; ns. 5<i^-2a9>i 
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/. 209//. : 217 X ^J^ : : :r : I X 20 X 112 X "Y" ; 
/. xx2iy X ?J? « 209 X I X 20 X 1 12 X -^^ ; 

10 16 3 2 

5* 



^ifX. 



Ex. 2. If 5 horses reauire as much corn as 8 ponies, and 
15 qrs. last 12 ponies for 64 days, how long may 25 horses be 
kept for;^4i. 5^., when corn is 22s. a quarter? 

Here the ist effect is 15x22 shillings, the ist cause is 12 
ponies x 64 days ; the 2nd effect is 825 shillings, the 2nd cause 
is 25 horses x x, or 40 ponies x jr. 

/. 15 X 22 : 12 X64 :: 825 : 4ox:r; 

.•. 15 X 22 X 40 X x« 12 X 64 X 825 ; 

6 8 +65 53 >5 

45x2^x40 

i ^ s 

Ex. 3. If the twopenny loaf weigh 15 oz. when wheat is at 
8j., how is wheat selling when the 3J//. loaf weighs 2 lbs. ? 

The 1st effect is 2//., the ist cause is 15 02. x 8f. ; the 2nd 
effect is 3j^., the second cause is 2 lbs. x x. 

:. 2 : 15 x8 :: 3i : 2 X i6xr; 

.'. 2 x 2 X 16 X ;r = 1 5 X 8 X 3j ; 
^ x^ X 16 x^ 16 

The following exercise is a miscellaneous set of examples on 
the previous rules. 



Exercise 126. 

(1) If the rent of a house for 3 months 2 weeks 4 days be 
;f24. 17s. 3^., what is that per month of 4 weeks.? 

(2) A can mow i § acres in 8 J hours, and B - acres in 2 J hours: 
how many acres will they mow together in 2 1 hours ? 

(3) A does § of a task in 12 days, B can do the whole in 
9 days : how many days must A ask B to help him to finish the 
task? 
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(4) A shilling loaf weighs 3 lbs. when wheal is at 6cw. per qr. ; 
whal should be ihe price of a 12 oz. loaf when wheat is 40:. 
per qr. ? 

(5) 3 cows cat as much as 7 sheep. 40 cows can be pas. 
tured for 12 necks for £^0. los, : whal would be the cost for 
6 weeks' pasturage of 76,'ij sheep ? 

(S) If the board and lodging of a scholar cost eleven guineas 
per quarter of a year, and his education £3. los., how many 
scholars can be maintained one year for £3408 ? 

(7) ijf lbs. cost ^J. 9J. T how many hundredweights can he 
bought for ^65. 6j. Sd. I 

(I) How many acres of land will 4 men plough in j days, 
working 8 hours a day, if they will plough [8 acres in 8 days 
working 4} hours a day ? 

(fl) If 6; acres cost ^305., rjj acres of another kind of land 
it ^48. 19^. lid,, bow many acres of the latter ~ 3 of the 

(10) If iji lbs. cost /\'., how many parcels each containing 

\\ buy with £1. OS. 7iif. ? 
(U) J of a ship cost /3333i. ; what decimal fraction of it 
'U cost j£40Qo, ? 
(IS) ;cows eat as much as 1 1 sheep, zjcows and 50 sheep 
__ ansume 3663 cwi. 3qrs. gj'J", lbs. of hay in 35 weeks; how many 
'sheep with 16 cows can I Icecp 10 days on i40cwts. of hay? 

(M) If the fourpenny loaf weigh 335 lbs. when wheat is sold 
for 47;j. per bushel, how many pounds of bread can I buy with 
131. 41/., when wheat is at T3'4t. a bushel ? 

(14) An embankment 300 yds. long, 3 yds. wide, and 4 ft. 
high, is made by 350 men in 81 days of 8 hours each ; half as 
many men again, working 12 hours a day, make another embank- 
ment 6ft. wide and sj ft. high, which presents double the diffi- 

■culty of the former, in 20 days : how long is it ? 

(18) If 2 ozs. 5 dwts. of silver cost 7s. lo^t/., how many silver 
lates, each weighing 3 lbs. z|o>s., cost ;£z7. is. 4d.i 

(15) 10 men can make 73 pairs of boots in iS days, working 
ptbours a day : how many hours a day must 13 men work to 

1 30 pairs in 30 '^ days ? 
(IT) If J of i* of an estate be worth ^iooo,,what is Ihe value 
■•fit? 

(lt> If 63 acres produce 100 quarters of wheal, how many 
quarters will 840 acres produce, taking the produce per acre of 
the former to be to the latter as two to three f 
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(19) If 6 bricklayers build a wall iSyds. long in 3 days of 

9 hours each, how long a wall of the same height and thickness 
could 3 men build in 9 days of 1 1 hours each ? 

(20) If f of a ship be worth ;£i25. 5^., what portion of it is 
worth £^6. los.j^d,} 

(21) If i2cwts. 2 (jrs. be carried 17I miles for £1,^ what 
weight should be carried 51 J miles for lis.} 

(22) 289 women can be kept 14 months for ;£275a : how 
many men can be kept eight-sevenths of that time for ^£4000., 
the cost of two men being equal to that of three women ? 

(23) What is the tax on £zzS- 7^- ^' at 3^. M. in the £. ? 

(24) If 188 tons 2 cwt. cost £238. os. 6</., what weight can 
I buy with ;^297. lar. 7j</. ? 

(25) The pasture of 9 cows, 15 sheep, and 3 horses for 16 
weeks costs ^i 5a : how many sheep can I keep 4 weeks 45 days 
for ;£2oo., if I horse eat as much as 2 cows, or 5 sheep ? 

(26) What svun will gain ;^24. lay. in 15 months, if £iS7S- 
gain ;^42. in 8 months ? 

(27) What should be the price of a loaf weighing 5 lbs. 6^ ozs. 
when wheat is at 40$'. a quarter, if the ;^d, loaf weigh 2 J lbs. 
when wheat is at ^7^- pcr quarter ? 

(28) 125 men can make an embankment 100 yds. long, 20ft. 
wide, and 4 ft. high, in 4 days, working 12 hours a day ; how 
many hours a day must 2400 men work to make an embank- 
ment 1 000 yds. long, 16 ft. wide, and 6ft. high in 3 days? 

(29) If 22 men earn £1. os. Sj^d. in 4 days, how much will 
32 men earn in 7i days ? 

(30) Travelling io| hours a day, I perform a journey in 
27Sdays : how many hours a day must I travel to perform the 
same in 20§|^ days ? 

(31) 24 men, working 8 hours a day, do a piece of work in 

10 days : how many men will be required to do the same in 15 
days of 8 hours each ? 

(32) If either 4 oxen or 6 cows eat up the grass of a meadow 
in 54 days, how many cows with 10 oxen will it last 18 days ? 

(33) What should be the cost for carriage of 3*5 tons, for 96 
miles, if 2 tons can be taken 27 miles for £4-$ ? 

(84) How many hours a day must 45 men work to dig a 
trench 90 yds. long, 2 ft. 6 in. broad, and 3 ft. deep, in 27 days, if 
135 men dig a trench 48 yds. long, ift. 3 in. broad, and 3 ft. 
9 in. deep, in 5 days of 6 hours each ? 
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(86) How many compositors would set up a work of 70 pages 
of 36 lines in a page and 40 letters in a line, in 28 days, working 
10 hours a. day, if I [ would set up a work of 120 pages of 44 lines 
in .1 page and 45 letters in a line, in 2a days of 9 hours each ? 

(38) If 100 tnen drink £20. worth of wine at 4s. 61/. per 
bottle, what is the price of a bottle when 3^4 men drink £y2. 
worth under the same circumstances? 

(87) If 36 horses cat igbus. of oats in 13 days, how long 
would 38 bus, last 18 horses ? 

(SB) How much (o;i can I buy with /14., when 3qrs. ylbs. 
cost^ii. 7J-6rf.? 

(39) What sumwitt gain /37. lai. in lamonlhsif /56o.gain 
^45. in 9 months P 

(40) K -lasof a ton be carried 13-5 miles for 1-25 of one 
shilling, how many miles can iij tons be carried for 37-5 
shillings ? 

(41) 4 needlewomen can make 17 shirts in 3.0 days, working 
8} hours a day : how many needlewomen can make 6 shirts in 

4 days of 12 hours each ? 

(42) If I borrow /300. for 8 months when money is worth 

5 per cent., how long ought I to lend in reium ^266. ijf. 411', 
when money is worth 3 per cent. ? 

(45) If j'u of j'^ of a ship be worth ^75., how much is ^ of it 
wonh? 

(44) What weight can I have carried 120 miles for u.Sit, 
when the cost of i61b3. 50ZS. for 90 miles is 3^. gtf. ? 

(45} If 6 men can pick 84 bushels of apples in 3 days, in 
how many days will J men pick :io bushels ? 

(46) How many Ions can be carried 100 miles for £132. y. 
^., when ^5, 5/. 9</. is charged for carrying 94 tons 20 miles ? 

(47) If a man walk 600 miles in 14 days, walking 10 hours a 
day, how far would he walk in 35 days of 3 hours each t 

(48) If a man walk J of a mile in J of t J hours, how far 
would he waJk in 3 brs. 8 min. zosec. ? 

(49) If £100. make ^5. in one year, how much would 
£xS. 2f. bd. make in 5 years? 

(50) If 30 cannon consume 250 barrels of powder in 4 days, 
hnw long will 3750 barrets last 150 cannon? 

(51) If the quartern loaf be sold for lojrf. when Ihe price of 
wheat is 65^., what should be its price when wheat is 47J. per 
qiianer? 
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(52) 5 horses eat as much as 8 ponies ; 1 5 quarters of corn 
last 12 ponies for 64 days : how many horses can be hcpt 48 
days for £41. Ss, when com is 22s, a quarter? 

(58) What is the cost per pound of beef when 3 cwL 3qr8i 

3 lbs. cost £S. 14^. Ojjj//. ? 

(54) If the com for 4 horses, when oats are at 22s. 6d,, is 
;£i2. i8j., what is the price of oats when the cost of com for 5 
horses is;£i5. is.? 

(65) If I pay £iS, Ss. 6J|//. for the loan of ;£3I2. loi., for 
I y. 35 w. 5 d., what must I pay for the loan of ;£ioo. for i year? 

(56) If 8 ozs. of bread are sold for 6d. when wheat is £iS' ^ 
load, what should be the price of wheat when 12 ozs. are sold 
for 4^/. ? 

(57) If 3 horses eat as much as 50 sheep, and the cost of 
keeping 21 horses and 217 sheep for 10 days be £^6, 8x. 4//., 
for how many days may I keep 9 horses and 60 sheep for 
£$6. 8j. 4^/. ? 

(58) If B> of 3 J of 7f of J of 36 lbs. cost 12s. 6}</., what weight 
can I buy with ^1305. i8j. o^ ? 

(69) If 18 men can dig a trench 150 ft. long, 6 ft. broad, and 

4 ft. 6 in. deep, in 12 days, how many men will be required to dig 
a trench 210ft. long, 5 ft. broad, and 4ft deep in 14 days? 

(60) If 7 women do a piece of work in 1 0*62 5 days of 9-6 
hours each, how many will be required to do twice the same 
work in 47*6 days of 10 hours each? 

(61) How much shall I be able to pay on a debt of £iS37' 
2s. 4^/., when I can only pay £2. 2s. 4^//. on ;£276. us, 6d.? 

(62) How many guineas per ton is hay worth when £40, 
9^. 9| l^. is paid for the supply of hay for 17 oxen and 40 sheep 
for 31 days, supposing 6 oxen or 13 sheep eat 26 cwts. 3qrs. 
20 lbs. of hay in 29 days ? 

(63) How many vibrations will a pendulum make in 275 
seconds, that vibrates 172800 times in one day ? 

(64) When com is at 44^. per quarter the value of the pro- 
duce of 13J acres iS;£io8. iSs. : what is the price of com when 
16 acres produce ;^I34. 4s. ? 

(65) If 7 men can do as much work as 11 women, how many 
men would do in lOj^^y days what 30 women require 9 days for? 

^66) 12 men build a wall 60 ft. long, 4 thick, and 20 high, in 
24 aays, working 12 hours a day : how many hours a day must 
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iS menivork to build a nail 100 ft, long, 3 thick, and 12 high, in 
18 days? 

(ST) Tf 5 boys or 3 men can dig iB yds. of earth in 10 
hours, how many boys must be employed with eight men to dig 
130yds. in 13JJ3 hours, if the work in the latter case be i more 
difficult than in the fonner? 

(M) If J-f of a hundredweight be worth £1. 31., what fraction 
of a Ion can be bought for ^90. ? 

(89) How many men, working 9 hours a day for 56 days, 
will do as much as 270 men in 35 days of 8 hours each f 

(70) If 4*1,'. be paid for 337Slbs. of bread, when wheat is 
5'4I&. per bushel, what must be paid for 6'875 ""s- of bread 
when wheat is at 475^. pier bushel ? 

(Tl) K the sun move through 360 degrees in 365 d. 5 h. 9 min. 
96 sec, through how many seconds will it move in 30'2 166025 

(78) When the day is I0'i64 hours long 1 require 4^ days to 
tnkvet 142*2 miles : what distance can 1 travel in 19*36 days 
when the length of a day is 8-4 hours ? 

(7>) ff ihe weight of a cubic fathom of water be 6 tons ocwt. 
O <]rs. 23-s8Ss7i4i lbs., how many grains does a cubic inch 
weigh ? 
^_ (74) How many men at jj. dd. a day will earn in 10 days the 
Hjpnie amount that 9 men earn in 14 days at 3^. 41/. per day? 
^^ (7S) How many men will perform a piece of work in 12 days 
^Bf 10 hours each, if 1000 men will perform twice that amount in 
^H tenth pan of the lime, supposing that 2 of the second set can 
^Ho as much work in an hour as 3 of the liisl set ? 
^^K (70) A tenant pays com rent of 30 quarters of wheat and 
^!|2 of barley, Winchester measure : the value of his rent is 
j£li4. \os.t\d. + i"j : what is the price per quarter Imperial 
measure of the wheat, the barley bemg 64J., supposing a Win- 
chester bushel to be to an Imperial bushel as 32 : 33 ? 

(TT) If Ihe4</. loaf weigh 1 lb. g^ois. when wheal is at gj. yi, 

t bushel, what is the price of 26 lbs. oj oz. of bread when wheat 
tt 76J. a quarter ? 
(71) How many men can dig a trench 100 yds. long, 3 deep, 
id 3 wide, in 7 days, working 10 hours a day, if 746| women 
reauirc 11 days of II hours each to dig a trench 320 yds. long, 
4 d«ep, and 3 wide ; the work of ; women being equal to that 
of 3 men? 
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(79) What is the length of A's step if he go 155 yds. while 
B, who takes 2*8 ft. to a step, runs 220 yards ; A taking 7 steps 
to B's 1 1 ? 

(80) 15 men, 12 women, and 9 boys can do a piece of woik 
in 50 days : how many boys must help 9 men and 1 5 women to 
do twice this work in 104 days, the parts done by each in the 
same time being as the numbers 3, 2, i ? 

(81) What is the value of 11 cwts. 3qrs. iiJJJlbs. if | of 
24 lbs. cost '3" of 5J. ? 

(82) How many acres >vill 3 men reap in 1 1 days of 1 1 hours 
each, when 9 men, working 12 hours a day, reap a field 384 yds. 
long and 300 yds. broad in 4 days .»* 

(83) What is the price of 4*35 lbs. of bread when wheat is at 
5 75 J. a bushel, 9^. o^]/f. being paid for 49-3 lbs. of bread when 
wheat is at 9*2^. a bushel ? 

(84) How many hours are required for travelling a given 
distance at a given rate, 3 hours being required when the dis- 
tance is diminished by one-fourth, and the rate is increased by 
one-half.? 

(86) If a loaf weighing 48 ozs. cost 8 J^, when wheat is at 
60s. the quarter, what should be the weight of a 6</. loaf when the 
price of wheat is 62^5 j. a quarter? 

(86) A pole, one-third of which is in the ground, projects a 
shadow of 3*5 ft. : what is its whole length if a tower 100 ft high 
has at the same moment a shadow of 23jyds. ? 

(87) If 30 guns, firing 7 rounds in 5 minutes, kill 210 men in 
3 hours, how many guns would kill, at the same rate, 420 men, 
firing for 6 hours, 2 rounds in a minute ? 

(88) If 48 men in 5 days of 12^ hours long can dig a trench 
13975 yds. long, 4*5 yds. wide, and 2*5 yds. deep, how many 
men must dig 42 days of I2*S hours each to finish a trench 
1636-6875 yds. long, 487 5 yds. wide, and 3*2 yds. deep? 

(89) How many men in 8 days of 10^ hours each will mow 
as much as 7 men in 6 days working 10 hours a day? 

(90) How many acres of turnips will 24 oxen eat in 10 weeks, 
if 13 J acres would supply 6 score sheep for 15 weeks, on the 
supposition that 3 oxen eat as much as 10 sheep ? 

(91) What length of thread can be spun from 40 ozs. of silk, 
when a thread 90000000 miles long weighs 424607 tons 2 cwts. 
3 qrs. 3 lbs. ? 

(92) If the 4//. loaf weighs 24 ozs. when wheat is at 50^. per 
quarter, what is the weight of the 6d. loaf when wheat is 6oif.per 
quarter ? 
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{93) 60 men engage to dig 3150 yds. in 50 d.iys ; but after 
35 days, only 1800 yds. have been dug : how many e.\tra men 
must be put on that the job may be completed in time? 

(94) A bar 10 ft. 6J in. long, jj in. broad, and jj in. thick, 
weighs 3 cwis. 3 qrs. 34^ lbs. i what is the weight of a similar bar 
35 ft. long, 4 J in. broad, and 4^ in. thick ? 

(M) :o horses and ig6 sheep can be kept for 18 days for 
^15. I(M. ; how many days can 15 horses and 73 sheep be 
kept for £4- IS. 81/., if 5 horses cat as much as 76 sheep f 

(66) What fraction of a hundredweight of sugar cost £2. 2s. 
5j<i, the duty being ^/j. per hundredweight, if when the duty 
is £'i. per hundredweight j'j of i cwt, cost J of J of £j. ? 

(97) 780 men on full rations consume 91 qrs. of wheat in 
49 days : how long will 69 qrs. last 6440 men on half rations ? 

(68) If 7 women earn as much as 4 men, and 48 men, assisted 
by 14 women, earn 121 guineas in 17 days, what number of men 
assisting 14 women will earn £21. y. 6rf. in one-third of the 

(96) The price of barley and oats being as 4:3, and the 
quantity of each produced on nn acre being equal, what number 
fd acres would produce oats to the value of £1 52. ;j. when the 
I'tBrley produced on 2 1 acres is worth ^ 1 47. ? 

(100) 12 men, working 8 hours a day, lake 1 ; days lo do what 
a certam number of boys working 10 houis aday take 18 days 
in do : if the work of i man be equivalent to that of 2 boys, how 
many boys were there ? 

XVIII. INTEREST. 
I. SIMPLE INTEEST. 

103i When money is lent in business, ilie borrower is 
charged a certain sum for the use of it ; this is called the ItUfrest. 
The sum lent is called the Principal, and the sum rclumable is 
called the v4 moan/, which equals the principal + the interest. 
The sum charged for the use of £\oo. for I year is called the 
rate per cent, per annum, and its sign is ^g ; thus 1% means 
thal^}. is charged for the use of ^100. for 1 year, and is read 
S per cent. 

The method for calculating interest will be evident from the 
following eitample : — 

Ex.— Find the Interest on /45o- for 5 years at 49^. 

This may be expressed thus ; j^ioo. in 1 year produces £^., 
how much will ^450- produce in 5 years ? 
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The first effect is £/^, the first cause is jjf loa x i year; the 
second effect is required ; the second cause is £aS^ ^ 5- 

.-. by (186) ICG X I : 450X 5 : : 4 : X 

90 

■wex I '^^ 

Hence the ordinary rule for calculating Interest : ' Multiply the 
Principal by the number of years and rate per cent, and divide 
by 100.' 

The above example worked according to this rule would 
appear thus : — 

£ 
450 

4 



1800 

5 



90^00 Ans, « £^, 

Let each of the following examples be worked in both these 
ways. 

Exercise 127. 

Find the Interest and Amount of— 

(I) £i7S<^' for 4 years at 596. 



(2);^350. , 


, 5 




4%. 


(3);t875. , 


, 8 




6%. 


(4);£925. , 


, 2 




4%. 


iP) £7iS' , 


, 4 




5%. 


W£i2s. , 


, 3 




4%. 


m £79S' , 


, 10 




2%. 


(8);£325. , 


, 2 




696. 



194k. Find the Interest on ;£533. 6s. Zd, for 3 years at 5%. 
This may be done in three ways : — 
(i.) Cause and effect — 

5 , X 

100 XI 533«6«8x3 

or ;r- 5 >< 3 X $33'>6*8 ^ 5 x i6oo _^g^ 



100 



100 



SIMPLE INTEBEST. 



221 



fii.) By Rule (X93)— 



533 6 


8 
3 


i6oo o 


o 

5 



8o,oo o o Ans, £fio. 

(iii.) Or by reduction of Principal to pounds — 

533-3 
3 



i6oo 
5 



8opo Ans, £Zo, 

Each of the following examples may be worked in these 
three ways. 



128. 



Find Interest and Amount of — 

W ;^533- 6x. 8</. for 2 years at 39^. 



(2) /466. ly. 4^. 




3 


)> 


4%. 


(8) ;£202. IS. Zd. 




4 


)9 


12%. 


(4) ;t5o6. 5^. od. 




4 


» 


4%. 


(5) ;£2I2. lOS, Od, 




8 


» 


19^. 


(«) ;^556. 13J. 4^. 




6 


)) 


5%. 


(7) ;^9i2. loj. od. 




4 


» 


296. 


(8) ;^II9.3J. 4i£ 




12 


» 


1096. 



199. To find the number of years, or time, in which 
;f 733- 6j. Sd. will amount to ;^82i. dr. Sd. at 496. 

Here the Interest is ;^88. : therefore we may state the ques- 
tion thus : — 

If ;£ loa in I year produce £4.^ in what time will £723* 6j. M. 
produce ;^88. ? 
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1st method. — 



4 , 88 
loox I 733«6«8 X X 



or 



I 






-ieex I eeeexjT 

.". :r=3 years. 

2nd method. — Reduce the Principal to pounds: calculate 
the Interest for i year and then divide the given Interest hy it 
Thus :— 

4 

2933*3 .'. Int. for i year«;C29-3. 

.". A9iswer^ *» — 



;£29-3 



3 years. 



Each of the following examples may be worked in either of 
these ways. 



Exercise 129. 

In how many years will — 
(1) ;£933. 6^. %d, amount to ;Cio45. 6j. 8//. 



at 



(2) ;£866. 13J. 4//. 
(8) ;£202. IJ. Zd, 
(A) ;^i5o6. 5 J. od, 

(5) ;^I3I2. lOf. od. 

(6) £^ss^' ^y- 4^- 

(7) ^219. 3J. 4^. 

(8) ;^I9I2. lOX. O^ 



n 



n 



n 



If 



» 



» 



)) 



;£97o. 13J. 4^/. 

;f 299. I J. 8</. 

;£i747. 5J. od, 

;^I4I7. lOf. o</. 
;^2023. I3J. 4//. 

;^482. 3J. 4^/. 
;^2o65. 10s. od. 



» 



»> 



)} 



» 



»9 



)) 



» 



696? 

3%? 
8 ? 

4%? 
296? 

5%? 
10% ? 

2%? 



196. To find the rate per cent, at which £466. ly, 4d, will 
amount to ;^494. 13^. A^- in 3 years. 

Here the Interest is £2^. ; therefore the question may be 
stated thus : — 

If ;£ioo. in 3 years at 1% produce ;^3., at what rate will 
£466. 13J. 4d, produce £2^ in the same tmie ? 
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1st method. — 

3 , 28 
100 X I 466«i3«4 X jt 

2 

•i^ex I -t^eQxx 

2nd method. — Calculate the Interest on the Principal, re- 
duced to pounds, at 1%, and divide the given Interest by it 
Thus : — 

4666 

3 



1399*^ 



:. Int.- 

Ans. - ?_ « 2. 
14 



Exercise 130. 

At what rate per cent, will — 



(1) £133- 6x. 8//. 


amount to £iA9> 6s. Sd. in 3 years ? 


(a) ;^666. 13J. 4d. 


» 


;^746. 13J. 4^. „ 2 „ 


(8) £^2. IS, Zd, 


» 


;^I335. IS, Sd. „ 6 „ 


(4) ;^25o6. 5 J. od. 


» 


;^2907. 5J. 0^. „ 4 „ 


(fi) £3^^' »o^- o^- 


>i 


£337' los, od. „ 4 „ 


(6) /956. 13^. 4i/. 


>i 


;Ci243. 13^- 4^- » 10 >» 


(7) ^319- 3^. 4^. 


» 


j(;702.y.4d, ,,15 „ 


(8) ;^II2. lOJ. 0^. 


» 


;£l2I. lOJ. 0^. „ 4 „ 



197. To find what Principal, or what sum of money, will in 
3 years at 496 amount to ;£io45. 6s. Sd. 

£100, in 3 years at 496 amounts to ;£ii2. : what sum will 
imount to ;£i045. 6s. Sd, ? 

100 _ X 

T12 1045 •6»8 
lecimalise the Principal — 

ii2)io4533'3(933'3 
1008 



373 
336 

373 
336 

37 



Ans,=£g22' 6j. 8^ 
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Rule, therefore, is * multiply the Principal by loo and divide 
the product by the amount of ;if loo.* 



Exercise 131. 






Find the Principal which will amount to 




(1) £970, lys, 4d, in 2 years at 


696 


(2) ;C482. 3S' Ad. „ 20 


>} 


696 


(8) ;^2o65. I Of. od. „ 4 


» 


296 


(*) ;C299- i^. ^d, „ 12 


I) 


4% 


(5) ;Ci49. 6j. 8^. „ 4 


» 


3% 


(6) £2<)07. 5J. a/. „ 4 


» 


4% 


W ;^I335- i^- 8^. » 4 


}} 


1296 


(8) ;£i243. 13J. 4i/. „ 10 


If 


396 



198. It should be noticed generally that if P = Principal, 
n « time, r « rate per cent., I « Interest, and A - Amount, we de- 
duce the following relations : — 

(i.) Px«xr«iooxI. (ii.) P (ioo + «r)«ioox A 

Three of these quantities are always given, and the problem 
is to find the fourth. We will work out a few examples where 
special methods are adopted, but previously draw attention to 
these remarks. 

(i) In working by decimals the results need be correct to the 
third place. 

(2) When the time is given in months and daysy reckon 12 
months to the year, and 30 days to the month. 

(3) When the time is given in weeks, multiply by the number 
of weeks and divide by 5200. 

(4) When the time is given in days, multiply by double the 
rate and number of days, and divide by 73000, which is done 
by this rule. 

Divide the dividend (neglecting the decimal part) by 3, 
the quotient by 10, and this new quotient by 10; add tl.cse 
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quotients and the dividend together, and point ofif 5 places of 
decimals, and deduct xoloo* 



Thus :— 



3418893-1791 -7-73000. 



(i\ 3418893— dividend. 

(2) 1 13963 1 — dividend divided by 3. 

(3) 1 1 3963 — (2) divided by 10. 

(4) 11396 — (3) divided by 20. 

4683883 

468 — (4) divided by loooo. 

46-83415 

(5) \VTien the time is given in ^ears and daysy the interest 
may be found separately for the years and days, and the results 
added together ; or the time may be reduced to days as m 
remark (4). 

Ex. I. Find the Simple Interest on ;£526o. los. 2d. at 2}% 
for 6 yrs. 5 m. 21 days. 



4 


i 

\ 


5260-508^ 
6 




I 
6 


31563049 
1753502 

438375 
219187 

87675 






i 


) 34061 791 

3 

102185373 

4257724 

97927649 


.'. Ans. -;C979- 5^- 0'3S76d, 



Ex. 2. In what time will £4$^. 2x. 5^. amount to 
;f465. I3r. 10^. at 41%? 

950 is 100 X double the rate %. 

By Rk. (4) 950 

316 

36 

3 

•013 is the interest on ;£ioo. in one day, 

Q 
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The Interest on the Principal jf 458* 120 is £7'S7l^ 

:. "^^3 , 7*5716 

100 X I 458*120 XX 

/. x=Z57i6ooo^^ ^ 

595556 

Ex. 3. What sum of money in 8} years at £6, js, SxjS^d.^ 
will amount to ;£538. 12s. 6d, ? 

£6. 7s. 6084^. - 26*37535 i ^538. 12s. 6^. = ^538-625 ; 8} «875. 

6-37535 
_578 
51003 
4462 

31 8 

55783 

.'. ;^ioo. amounts to ;^I55783: what sum will amount to 
jf 538-625 ? 

(198. ii.) i5Srt>|)538625(345754 

467349 £ 

71276 345754 

62313 20 

"8963 15-080 

7789 12 

1174 -960 

1090 

§4 Ans, =;£345. 15X. id, 

77 nearly. 

"7 

Ex. 4. ;£420. 13X. 8^. was put out at Interest on March 19, 
1868 at 4j% : by what date will it amount to ;^467- 10^. Ai^ ? 

The Interest «;^46. i6j. Sid. ^£46-^^1. 

£46S3Al X 73000=^3418893-1791. 

The Principal =;C42o. 13J. 8</. = ;£42o-6833 ; this multiplied 
by double the rate - 3786-1497. 

.'. No. of days- 34 18893- 179 1-2-3786-1 497*903 

37861497)34188931791(903 days 
340753473 



1 1 3584491 
113584491 
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Now 903 days « 730 + 173 « 2 years 173 days; and as the 
day on which the money is lent and the day on which it is 
paid make only one day, we reckon only 12 days in March, 
30 in April, 31 m May, 30 in June, 31 in July, 31 in August, and 
8 in September, 

.*. the date required is Sept. 8, 1880. 

Ex. 5. At what rate % will the interest on ;^498. i6j. %d, 
amount to ;£io. 9J. i\d. in 125 days? 

;£498. i6j. ZcL^£iffi'Z)^ : ;£io. 91. 3l^'^£io'4^3SAy 

49^833x2x12$ ^jjj j^,^ ^j^^ interest at 1% ; and 2 x 125 - 1^ . 
73000 ^ ' 4 ' 

4 )498833 

124708 

41569 

4156 

415 

170848 

17— deduct 17 

1 7083 1 

/. rate required - 12:16354 ^ 5., 3^ -^ ^„^^ , ^5, 2x. 6d. 

^ 170831 

Exercise 132. 

(i.) Find the Interest and Amount on — 

(1) ;^8540. 13J. gd. for i yr. 50 wks. at 4^96. 

(2) ;£46o. y, 6d, for 3 yrs. 8} m. at 4}%. 

(8) ^^727. i6s. 1 1 J//, for 210 days at 3%. 

(4) ;C284. los. for 2 yrs. 4 m. 25 dys. at 3j^. 

(*) /533- 13^- 4^- for 5^4 days at 4j%. 

(6) ;f 194. from March 3 to Dec. 18 at 5%. x 

(V ;C''3- ^- 8^' for 313 days at 3J96. 

(•) 200 guineas for 4 yrs. 7 m. 25 dys. at 4}%, 

(9) ^463. 14J. 9</. for I yr. 5 m. at 2j%. 
(W) ;£433- 13^- 4^. for 3 yrs. 146 dys. at 4i%. 

(ii.) In what time will — 

(1) £3764. I2s. 4d. at 3I96 amount to ;^6495. 4s. 5|f J//. ? 
(8) 500^ guineas at 2^% amount to ;£544* i6f* 94- lu^^*^ 
W ;£7*6. 17J. 9</. at 3J96 amount to ;^749. "J- 9i^- ? 

Q2 
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(4) /257. los. 6ii, at 4^% amount to £272. y. 4|ilS<^? 

(5) ;£2i3. i&r. 9i</. at 5J96 amount to ;£224. ts, 4^ sSSj^ 
(8) ;C225. lof. at 596 amount to ;C228. 17J. iifj^ ? 

(7) ^550. at 496 amount to £sSO, I2j. oJJ^/. ? 

(8) ^17. 5^. at 4}% amount to ;Ci7. lor. yl ? 
(®) ;C540- at 6% amount to ^552. 3J. ? 

(10) ;C327. 15-y. 8J^. at 4i% amount to ^339. or. ioi\^d> 

(iii.) What sum of money will amount to — 

(1) ^460. lof. in 292 days at 3}%? 

(2) ^244. 4J. 7i 5§?^. in I yr. 23 wks. at 4j% ? 

(3) /8187. ys. g^d. in 31 days at 3^96? 

(4) ;t457. i2s, 6d. in 6 yrs, 10 m. at 4J96 ? 

(*) ;£393- ^- I4 Is'^- i'^ M6 days at 696? 
(8) £62^, 17s. 3/^</. in I yr. loj m. at 596? 

(7) ^275. I J. 976875</. in 3} years at 4^96 ? 

(8) ^108. I2J. 7d. in 117 days at 4J96? 

(9) /450. 17s. 3^. in I yr. 10 m. at 4I96? 

(10) £io3S' IS. 7ijh^' in 191 days at 596? 

(iv.) On what date will be due — 

(1) £i6s3. i8j. 6-"VoV- '^^£^^33' '5^- ^i^- be placed out 00 
Jan. 4, 1862, at 4|96r 

(2) /^I44i. 14J. 2 J</. if /1327. 3J. 8</. be placed out on Oct 18, 
1869, at 5|96? 

(8) jt27a 3J. 5/5//. if ;^25o. 12J. 6d. be placed out on 
March 26, 1870, at 396.^ 

(4) ^1000. if £960. 15J, 3iy5?^- be placed out on Jan. 1 

at 5*96? 

(5) ;^I496. 9^. 9il(f, if ^1450. ly-f- 6</. be placed out on 
March i at 4J96 ? 

(8) ;£942. 4f. OjVa^. if ;£924. 12s. Zd. be placed out on 
March i8at4j96? 

(7) ^7611. 14J. 7^^d, if ;^75oo. be placed out on May 5 at 
5;%? 

(8) ;f 3262. 14J. 7f Id if ;£3234. i6s. 3d. be placed out on 
Jan. 12 at 596? 

W ;Ci773. i8x. 8^. if ;£ 1 703. 6j. 8<£ be placed out on July r, 
I874,at4j96? 
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ys. bd, be placed t 



(10) ^1254. 5^- oil''- if ^'231 
I March i at 6^% ? 

I {v.) At what rate 96 will the Interest o 



CD Z6S9. : 
(8) nA%. iw. 
(«) 4S7. 19^- 

(4) liSa. 1 



: insyrs. iin 
a 87 days amo 
from Sept. 



It tO;£i36. 9J. lojji/. 
to ^7. ijf. 6<i? 
to Dec. 19 amount 1 

to ^19. lof.? 

Nov. :o amount 



(1) ^684- 7J- 61/. from July 5 
^7.w.3irf.? 

(8) j£i 1 58. 1 Ts. Ld. for i yr. 1 1 5 dys. amount to £38. is. ? 
(7) /17310. loit, for 12 days amount to ^£19. l8j. 4-S43S6rf.? 
(B) ^712, 6j-. for 8 months amount 10 ^35. 121.3}!/.? 

(9) i;7i3' "tw, grf. for 79 days amount lo ^7. 2s. ^o\d.^> 
I {•'')/743. loj. for 154 days amount 10^15. 191.? 

II. PRESENT WORTH AND DISCOUNT. 

199. The Present Worlh of a sum of money, due some time 
hence, is that Principal which, placed out at Interest for the 
given time at the given rate 96, would amount to the given 
sum. Thus, since ^100. in 3 years at 4% amounts to/112.. 
/too. is the Present Worth of ^112. 

The Discount on a sum of money is the difference between 
the sum and its Present Worth. £\i. would he the Discount 
on ^113- due 3 years hence at 496. It is plain, therefore, that 
uisiead of statmg a question, as in (197), what Principal would 
in J years at 496 amount to ;£ici45. fts. Sd. f we might state it, 
' Find the Present Value or Worth of ^£1045. 6s. Sd. due 3 years 
at 49* J'and Ex. 131, Ex. 132 (iii.) become examples in ' Present 
Worth.' 

£••. ir Pothe s 
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.*. D is always < I, and is the Present Worth of I • • (i) 
Again we have — 
D(loo + #ir) = P«r,oriir(P-D)«looD, /. i»r=^^-™I, 

/. P.D-.I(P-D), /. P(I-D) = I.D, 

••^ riD' jF:id' TTp ' • • • ^*' 

and -. r = I— D • (3) 

201. I of (200) is called in business transactions *• Banker's 
discount,* and is always greater than D, the *true Discount;* 
hence the banker has an advantage : the distinction between 
them is, that Interest is calculated on the Amount, while the 
Discount is calculated on the Present Worth of the Amount 
From (2), (3) (200) we obtain these rules : — 

(i) Given the Interest and Discount, to find the Principal 
divide their product by their difference. 

(2) To find the difference between the Interest and Discount 
on a sum of money, multiply it by the square of the Interest of 

fioo., and divide by the Product of ;^ioa and the Amount of 
100. 

202. Discount questions occur most frequently in connec- 
tion with Bills of Exchange or Promissory Notes. 

A bill of exchange is a written instrument in which one 
person orders another to pay him a sum of money on a certain 
date. Thus : — 

;^750. Plymouth : Dec 15, 1884. 

Six months after date pay A. B., on order, Seven hundred 
and fifty pounds, value received, "2 . 

To CD. 8^ E.F.; 

London. |^ 

/>., C. D. promises to pay A. B., or his order, £iy>. at the end 
of 6 months from Dec. 15, 1884. 

A promissory note is a written instrument in which A. B. 
promises to pay C. D. a sum of money at a specified time. 
Thus : — 

£^oo, Plymouth : Dec 1$, 1884. 

Two months after date, I promise to pay C D., or order, 
Two hundred poimds, value received. A. B. ; 

x.^., A. B. engages to pay C. D. £^200, at the end of 2 months 
from Dec. 15, 1884. 
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Ex. 1. Find the Present Worth of £635. 7J. iuL due 9 years 
[ hence, at 5ij6. 

^635. 7s. dd. = ^635-375 ; l^k- - 5'S- 
r Since .-. ^100, in 9 years at 5j% amounts to £,Mffl, what sum 
will amount to ^635-375 ? 

.-. Eoo:a-::i49-5:63S-375-. 
.'. Present Worth ■:.''^^"3^?-'°g-^J.7?^^^;g_ 

149-5 *^m 

23 
Ex. 3. What would be the value on Jan. 18, 1872, of 
L £V^ V- "{''- "iuc May 17, 1871, at 64%? 

There are iB days in Jan., 29 in Feb., 31 in March, 30 in April, 
I 17 in May ; i,e., wc have to find the P. W. of ZS09, 51. I ijfi 
due i;s days hence at 6j9^, /jog. 5^- 1 iK- - A509'296-i from 
(19S, 4) we find amount of ^^loo. 



125 Add 2 cyphers and divide by 8. 



51041 
5104 
510 


-■ 


209780 Deduct 30. 


■ 


209760 


V 


^M-4!SS^)S'^96o(49883i7 

1009056 

90178 

8500 

333 

a? 


498-8327 

■66i4 


7 


Ans. ;£498. i6j. &t 
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Ex. 3. Find the Discount on ^^538. 12s. 6di due in 8} years 

at 61%. 

/6J. =6-375; £S3^' i2J.6^-/S38-625. 

4) 6-375x8} (-9-i) 

2 

57*375 

I '593 

55782 

A Discount on ;£i55784 is jf 55784 

538-625 
-♦8755 



2693125 

269312 

37703 

4309 

ill 

1 55X^4)3004664(1928750 
144682 

4477 
1362 

116 

8 

o 

.'. Discount required is ;£i92-875 or ;f 192. 17^. 6d. 

Ex. 4. What should be deducted from ;^387. i^r. ic^. due 
August 8, paid June 4, the rate of interest being 4% ? 

From J une 4 to August 8 is 65 days. £3^7, 14s, lod. « ;f 387742. 

65 
800 



52000 

J7333 

1733 

173 



•71239 Deduct 7. 

7 

71232 

.*• Discount on ;Cioo7i232 is £'71232. 
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. 387742 
2 3217 

271419 

3877 

775 
116 

8 



xoo)tX3|5})276 1 95(2742 

74771 

4273 

245 

44 

.'. Discount »;C2742-;^2. 14J. loid, 

Kx. 5. I am entitled to £4$?- i2x. 6d. when I *come of age,' 
but its present value at 4I96 is £3So.: how old am I now ? 

This question may be stated thus : ;£ioo. in i year realises 
/;4-5, in what time will £3So, realise ;Cio7-625 ? 

4'5 _ io7'62$ 
100 X I 350 X »' 

. , 107625 __4i ^5 , 

.-. time required - ^ - ^ - 6| yrs. - 6 yrs. 10 m. 

.% I am 14 yrs. 2 m. old. 

Ex. 6. On March 14, 1873, I drew out from the bank 
^566. Ss, 6*66^.: when did I put in ;£536. iix., reckoning the 
mterest at 71%? 

100 

15 

1500 

500 

50 

5 

-02054 

.'. /^oo, in one day at 7 J % makes ;^-02054 : in how many 
days will ;£536. lis. or £S3^'SS make ;£29-87775 ? 

53655 
4502 

107310 
2683 

213 



11-0206)2987775(271 

78365 
1221 

/./., 271 days. 
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Now the money was in the bank 14 days in March, 28 in 
February, 31 in January, 31 in December, 30 in November. 
31 in October, 30 in September, 31 in August, 31 in July, and 

14 in June ; 

.*. I must have put it in on June 17, 1872. 

Ex. 7. What is the annual rate of Interest when the true 
Present Worth of £107, for 83 days is /105. 15J. ii^^d, ? 

;^io5. 15J. ii^W- ";C^^57972.; the discount off this is;^i-2028. 

The interest on it ® 196 for 83 days — 

105797 
661 

105797 

63478 

6348 



3)175623 

58541 

5854 

585 



•239603 Interest at 1%. 
I -2028 



•24 



5 is the rate % required. 



Ex. 8. The sum of ;f 2795. 4^- 4^* >s payable on Decem- 
ber 3, what is the rate per cent, per annum if its true cash 
value on August 17 preceding is £2767. i8r. 41/. ? 

From Aug. 17 to Dec. 3 is 108 days. £2767. i8j. A^ ^ £2767'^i6, 

£27%, 4J. 4^.-;C2795*2i6. /. the discount » ;f 27-3. 

^2767-916 at 1% for 108 days is thus found : — 

2767916 
612 



5535833 
276791 

166075 

5978699 

1992899 

199289 

19928 

81908 1 Deduct 8i, 
81^ 

?i9 



PRESENT WOBTH AND DISCOUNT. 235 
/. The discount at jf 1.96 would have been £B, 191., 

/. rate % - ?^? = ~ - 3|- ^«^- 
819 3 "'^ 



Ex. 9. The interest on ;f 522. loi. for a certain time is 
^34. 7^. Od. : find the discount on the same sum for the same 
time. 



From (200, 2)— 



p , 522I X 34l 
522i + 34| 

5 

S 

_ io4$x27$ _ io4Sxayf 

"2x8x556^" 2x4455 

4 
2 I 5325 



-<4«j. /32. 55. o|?</. 



9 I 2612-10 
9 I 2 90- 5 -6| 
^32-5-o|? 



This might be worked by decimals, thus : — 

;C522. ios.^£s22'S ; /34. 7S. 6d.^ £3^-37 s; 



34375 
5225 

171875 

6875 
687 
172 

5S65xil)i796o9(32'253 

I2S47 
1410 

296 

18 

2 



Ans,^£32. ss. oJ<£ 
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Ex. lo. The interest on a sum of money is /jj. ijs, T^d.^ 
the discount on the same sum is ^£27. ts, td, : what is the sum? 

The interest « ;^33'883 ; the discount » £27-32$ ; :. by 
(200, 2}~ 

27-325x33-883 
6-558 

" ^'?/5?^^ '^4i'i79i6-^i4i. 3S. Id. 

Ex. II. The discount on ;^574. 13J. is £fiy, 17s. i find the 
interest on the same sum. 

Principal « ;£574*65; Discount =;£63-85 ; 

(*00, 2) /. Interest -S7£65j<63l5„3669r4c«5^ 

^ ' ' 5108 510-8 ' J ^ 

«^7i. i6j. 7\d, Am, 

Ex. 12. Find the difference between the Interest and Dis- 
count of ;£ I II 4. 1 1 J. 8^. in 1} years at 4%. 

From (200) — 

I : D:: 107 : 100, /. I-D : D::7 : 100, /. I-D^^P 

100 

107 

.^ I _ p , 1 1 14-583 X 7 X 7 X 100 , 546-14583 _ g 

107 107 ^ ^ 

«;^5. 2 J. id. Ans. 

Ex. 13. A bill of ^649. is dated on June 23, 1853, at 
6 months, and is discounted on July 8, at 3% : what does the 
banker gain thereby ? 

This is the same question as finding the difference between 
the Interest and Discount on £6^<). for 171 days, />. from 
June 23 to December 23 + 3 days' grace. 
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Square this. 



4550 

IIII5O 

37050 

3705 

152275 

Li 

/. «r= 1-5226 
62251 

15226 

7613 

314 

30 

? 

2*3192 

946 

1 391 52 

9277 
2087 

io^>j^^6)i5-o5i6{i4826 

3 48993 

8384 

264 

61 

o Ans, is.tid, nearly. 

Exercise 133. 

(L) Find the Present Worth of— 

(1) jC930- due '^^ 2j years at 3/,^%. 

(%) jCii42I. 2s. 7iH^' due »^ 5 yrs- 297 dys. at 3J96. 

(5) ;£20o. IX. 2^d. due in i89xiS[g days at 496. 

(4) JC250. due in 13^ years at 7i%. 

(ft) ;£8o5. 6x. 2|<£ due in 4^ years at 2^%. 

(6) ;C226. 17s, 7iijd, due in 3 yrs. S^iHnu dys. at 4j96. 
C) Z'9^- 7-^' 3Jo^ due in 5 months at 4J96. 

(5) ;Cii65. lox. sd. due in 2 yrs. i m. at 5|%. 
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(ii.) What would be the value on — 

(1) June I of ;^i26. i6s. 954*5^- due Dec 3 at 5J96? 

(2) March 3 of ;^20i. 14^. i*ld. due Dec. 18 at 596? 
(8) March 11 of ;£ 1870. 5^. 9J</. due Aug. 4 at 4}96? 
(4) April 6 of ;£i402. I4J-. 4-i25</. due Aug. 30 at 4}96 ? 
(6) March 18 of ;^942. 4s. o*328</. due Aug. 11 at 4}%? 

(6) May 5 of ^7611. 14^^. 7/3^. due Oct 26 at 3J96? 

(7) June 16, 1872, of /;566. 8^. 6*66^. due March 14, 1873, 
at 7i% ? 

(8) Jan. 7, i86o,of ;£267. is, loj^i due Sept. 12, i860, at 49^? 

(iii.) Find the Discount on — 

(1) ;f8oo. due in i J year at 3Zl-79^' 

(2) £s^' 9S' 9^. due in i yr. 115 dys. at 2|%. 
(8) ;£i346. I or. 2d. due in 250 days at £3, 13^.%. 
(4) ;f927. 3s, Sd. due in 313 days at 4%. 

(6) £iii7' i6j- due in 106 days at 5J96. 

(7) £2S7. 8j. Sid, due in 210 days at 4j%. 

(8) ;f325. los, due in 146 days at 3}%. 

(iv.) What should be deducted from — 

1) ;£476i. i2s, due Jan. 3, 1883, paid Aug. 6, 1882, at 



li 



4596? 



(2) £1311. 2s. ioJj||r/. due Aug. 18, paid March 23, at 4^9^? 
(8) £196$- Its, oJf||</. due Oct 19, paid April 18, at 3A>' ? 

(4) ^14478. 14s, Oj*/!.'^. due Nov. 6, paid June i, at 3i')i ? 

(5) ;£io. ay. 473^. due March 28, paid March 3, at 2 J 



9f ? 

(6) ;{^io3. 1 7 J. 3^, due March 9, i860, paid June i, 1859, 
at 5%? 

(7) ;£io35. 3J. io^g\//. due May 28, paid April 13, at 596? 

(8) £5^5' t6s. 25!^. due Oct 20, 1861, paid Jan. i, i86i, 
at 5%? 

(v.) In what time will — 

(1) £S4* 15^. be the present value of ;^6o. 15^. at I2|*j9'c ? 



sii^ 
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(5) Z934- t^- 3''- be the present value of .£980. 14^. 4^-^i at 
W ZS7. 1^. lOi/. be the present value of /90, lit. iV.ld. at" 
'A) jC^So. iqi. be the present value of ^^316. St. 6"iy. at 

(B) /700, be the present value of ^743. iw. 5?^. at4j96? 

(6) /logi- 4r- be the present value of ;£i257. isJ. oUI'''- 
at 2^9^ ? 

(') ^730- be the present value of ^734. y. zld. at 3I96 ? 
(•) .£498- 'S*' 4''- he the present value of ^538- 5^- ^riiss'^- 

t ihe following sums of money be put 

(1) Z496I- at (^% to amount on Dec. 8, 1S75, to 
/S25=. lot. \c^,\d. ? 

C) Z300- 3t 396 10 amount on Nov. 3 to ^307, 6j. 5^ + t'^d. ? 
(>) .il245- 6j- S^- at 7)96 to amount on Nov. 7 to £2^1. w. 8rf.? 

(4) j£684.7J.6(j^ at 2 J56 lo amount on Nov.:otO;£6gi-9J.9jrf..' 

(6) ^32 1, at 3i56 to amount on Sept. 1 2 to ^336. 8j. 7j:irf. ? 
W Z3764. at 3I9&I0 amount on Feb. 15 to ^38 18. 15*. SJirf. ? 

(7) ^186. 17J. bd. at 536 to amount on Feb. 6, 1866, to 
/306. {w. 8|J(/. ? 

(5) ^236. 17J. iijl^. at ^% to amount an Dec. 3 to 
^230. 15 J. f 

; of Interest when the true Present 



(1) /to. due 9 months hence is ;^I7. loj. ? 

(2) /825. tjj.oj*/. due 3i years hence is /73a ly. ^/.l 
W /3'9°- '^^' 'ofX due 2 yrs. 2 m, hence is 

/S98CX 15J.? 

(•) j£8s8, 17J. Zl~^d.4LVt 3yrs. 71J1. hcnccis ^735. i6j, grf. ? 

{») £899- 'S*- ijU"^ due 11 months hence is/875. iy.Cid.i 

(6) /826. i9f. 7jrf. due 3 yrs. j m. hence is ^672. ? 

(T) ;£2oi5. 4J. due4yrs. 10 m. hence is .£1760.? 

(») ;ilioi.&t. 3j''^.due 7yrs. 4 m, henccis/845. I2f.4</.? 
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(viii.) Find the rate of Interest when the true cash value on— 
(1) July I of JC230. I5«f. payable Dec. 3 is/226. 17s. iij^ 
(«) Feb. 7 of ;Ci23. 5J. 2\\\(L payable Oct 13 is ;Ci20^ 
(8) March 14 of £ZS^- 'S^- io|i^ payable Dec i is £^y>. 
(4) July 17 ofj^iSS. 2J. oJ-8^ payable Dec. 5 \s£iZ/^y,f)l 

(6) June 18 of £Z6o. lis, 2|'8^ payable Sept 25 is 
;^853. or. io</. 

(6) April 6 of ^^3138. i8j. i{(L payable Oct. 27 is 
;C3057. IAS. 7(L 

(7) April 14 of;£476. i8j. ^\d, payable July 6 isj^473. y. 6d. 

(8) Nov. 9, 1867, of ;Ci67. 151. 7\(L payable March 3, 1868, 
is ^164. 15J. lie/. 

(ix.) Find the Discount when the Interest on — 
(1) £908- 5^- 9^ is ^129. Zs. 7j||^ 

(2)£soo,is£Z.Zs.s\n^' 

(8) ;£843. I2s. 6d. is ;£5. izr. 8^"^. 

(4) jf 1074. lar. 4^/. is ;£2a 19J. 6*037^1 



(6) £^^9- I2J. i</. is ;ti2. 9^. 5j 



8T 



sas 



W £^S^^ ^i-f- 6^- is ;^23. 1 1 J. 9-552^ 

(7) £aS7> lar. is £7. idr. ej/i^i^ 

(8) ;{;503. 7J. 9^. is jf 14. 6s. io\d. 

(x.) Find the Principal when the Interest and Discount are 
respectively — 

(1) ^3. 9^. 4|ff/. ; £Z> 9^. oj Jli^. 

(2) £u7s>7lY.id'\ £^'7s.td, 
(8) £3. IX. 2jfm^.; ;£i. 13J. 
(4) ;f 24. lOT. yZd. ; ;C23. 14J. 6d. 
(6) ;tn4. 4r. 8i</. ; ;C*oi- *o^- '<^ 

(6) £aI' 13J. io|</. ; ^^38. 5J. 

(7) ;{;3i- i2x. 2-49^.; £2^es. 

(8) ^364. 17^. 9*3^. ; ^351- I4J- 

(xi.) Find the Interest when the Discount on — 

(1) ;C"6- '3^- 4^ isj^i- 13^- 4^« 

(2);C25o.is;C2.3^.4ilH^ 

(8) ;^4i20. 8x. 7^ is jf 120. OS. yL 




(4) /s'o, 171. 6rf. is l^o. 17s. u. 

it) £1$: 17s. 6d.\s £26. ns. 6,/. 
(fl) /ii4- loj. is;^S-4J- 7;;;''. 

{>) ^27713- i<w- is /3So3. 101. 
(^ii.) Find ihe diRerence betwc 

1(1) /;ioo. for 5 years at s'}'- 
C») £f^- 3^- <W. for 9 IT 
(•) ^243. 101. for 5 monihs ai 3J96. 
(*) £(>'9-- !J' fof 4 months at 3J96. 
{•) ^£923. I'J- 9^- for 3 months at yj^f. 
i W -£598- 9J- 9^ (or I yr, 115 dys. at 2|5f. 

(7) ^376. 16s. 3d. for 5 months at ^1%. 
(•) ^;ia I3J. irf. for 35 years at 4^56- 

(xiii.) Wlial do«s a bank gain by discounting a bill for — 

L (1) £$00. drawn Jan. i at 4 months at y^. 

I (a) /843. 121. 6rf. drawn July 17 at 3 months at 3;?,'. 

I (•) £^43- I2J. 6J. drawn July 17 at 2 months, discounted 

Aug. 1 1 at ilfl. 

W) j£5«>- drawn Feb. i at 4 months at 5%. 

(•) Z4'9- '2^- "'■ drawn March 6 at 7 months at sfi. 

(8) Z419' 12*. 1 1/. drawn March 6 at 7 months, discounted 
Sept. 15 at s%. 

(7) ;£5oo. drawn March 1 at 4 monihs at 55^, 
(a) /457. i8j. drawn Sept. 12 at 5 months at 49C. 
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'' SB3> In Comfiauntf Infertf/ the interest is not dr.-twn, bulls 
added from time to time as it becomes due to the principal, and 
the amount forms a neiv principal for the next period ; and ihe 
difference between the final amount and the o ' ' ' ■ ■ • 
h called the Compound InlereU. 



w called the C 
b£x. I. Fini 

L 



Find the amount of ^45. \%s. 9^. for 4 ye.-i 
£\. in I year would amount to £1-07. 



iginal principal 
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To find what ^1*07. in i year would amount to at 7^ makiplf 
by 7, divide by 100, and add the quotient to £i*€f7. Thus— 

1-0700 

701 
10700 

749 



1*1449 amount in 2 years 
multiply by 7, and divide by 100 80143 

1*225043 amount in 3 years 

8575301 
1*31079601 amount in 4 yean 

/. amount of ;£45. i8j. 9^. will be the product of this and 45*9375- 

1*31079601 

^5_73?54 

524318404 

65539800 

I 1797 164 

393238 
91755 
6553 
60*2146914 "jf6o. 4J. i\d. + -. 

Ex. 2. Find the amount of ;52554. 12s, gtLin^ years at 6}96. 
£1. in one year would amount to jf i'o675. 



Product by '71 
„ -06 


1*0675 
64050 


» -007 


74725 


» -0005 


53375 


„ *o6 

» '007 
„ -0005 


1*13955625 amount in 2 years 

6837337 
797689 

56977 


/. „ 1*0675 
. i2s, 9<^.« 2554*6375 


I *2 1647628 amount of £1. in 3 ycais 
1-57364552 


• 


243295256 

60823814 

6082381 

486599 

72988 

3649 
61 



^107*65590 »£3^oy, lys. vj^idl 
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;x. 3. Find the Interest of ;C9i7. 5^. 9^. for 2 J years at 4 J%. 
unt of ;5i. in i year is ;tro475. 



Product by 


•04 


419 


» 




•007 


7325 


>» 




•0005 


52375 

1-09725625 amount in 2 years 


)) 




•04 


4389025 


u 




•007 


768079 


it 




•0005 


54862 




» 
» • 




-0521 1966 "interest for 3rd year 
3 
4)15635898 














•03908974 interest for } of 3rd year 




• 
• • 




1*13634599 amt of £u in 2} years 

5782719 

10227 I I 391 

1 1363460 

7954432 
227269 

90907 

7954 
568 



.*. Amount of Principal is ;^i042-35598i. 
Principal is ;f9i7*2875. 
/. Interest required is ;^ 125-068481. 
or;£i25. IX. 4{d.+ — . 

Ex. 4. What will ;£i6oo. amount to in 5 years at 4%, the 

jrest being paid quarterly ? 

Here there are 20 periods of a quarter each, and the rate 

1st Principal £1, 

Amount at end of ist period I'oi 

2nd „ i'02oi 

3rd „ 1 030301 

4th „ I '040604 

5th „ 1*05101 

Amount at the end of loth period =(ro5ioi)* 

« 1-0510100 

525505 
10510 

105 

1*104623 

R 2 



»» 


ti 


J? 


M 


» 


» 


ii 


>« 
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Amount at the end of 20th period "(1*104622)* 

• 1*104622 

1 10462 

4418 

662 
22 



1*220188 
1600 



1952-3008 - jf 1952. 6s. o^d. 



Ex. 5. What is the Compound Interest on /138a 175. 4^ 
for 4 yrs. 6 m. 3 wks. at 2|% ? 

1*022 

2044 
204 4 
I •044484 amount in 2 yrs. of ;£r. 
4844401 

1044484 

41779 
4178 

418 

^3 
4 



6 months ■> i 
3 weeks = | 

£i38a 17s. /^m£i^So'S6 



ro90946 amt in 4 yrs. of ;^i. (i) 

'021819 
2181 

•024000 int in the 5th yr. of ;Ci. 

*OI20O0 W 

•001 500 (3) 



I '104446 amt of ;£i. 4 yrs. 6 m. 3 w. 
6680831 (i) + (2)+(3) 
1 104446 

331333 
88355 

883 
66 

7 

2525*090 amount of ;£i38o. 17^.4^ 
1380*866 

144*223 int. -;£i44- 4^- Si^' 
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Ex. 6. What siun will amount to ^^405. ys. 4\d, in 4 years 
at s%i or what is its present worth? 

Amount of ;^i. at the end of ist year « 1-05 



91 
99 



99 
99 
99 



2nd ,, B 1*1025 

3rd „ =1-157625 

4th „ ■1-21550625 



.'. P. W. of ;^r2i55o6 is £1. ; what is the P. \V. of 
£405. y. 4id, - ;C405'i6875. ? .. 

1215506)40516875(333333 
405169 
40518 

4053 
407 

43 
7 Ans. = ;£333. 6j. Zd. 

Ex. 7. In what time will ^^75. 14J. gd, amount to ;^84. i is, i^d. 

at AiYc ? 

£75' US. 9^.-;C757375-; £^4- HJ. H^'-'£Z4'SS^3' 

757375)845563(111644 
88188 

12451 

4878 

334 

32 
/. ( I •0425)" -ri 1644 (1) 

1*0425 

417 
21 

5 



/. (1*0425)' =ro868 

434 
21 

5 

.-. (ro425)'« 1*1328 

.'. (i) lies between (2) and (3). 



(2) 



(3) 



/. time required » , , , ? ■ '02964 , .^^ , y j^ ^^ ^ 

(3) -(2) -0460 ^ ' ' » 

or, 2 yrs. 7 m. 21 days is the Answer. 
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Ex. 8. Find the Discount on ^£93. lor. 8^ for 1} ytvs at 
A\% payable half-yearly. 

Here we have 3 periods at 2|96 per period. 

Amount of ;ti. 1st period- ix>2375 

2047 

307 
7r 

5 

„ „ 2nd period » i '04806 

2096 

314 

73 

5. 

„ „ 3rd period « 1-07295 

/. Present Worth = ^3.ii?fJif^JL! « 93-5347 

1*07295 1*07295 

107295)935347(871750 = ;£87. 3J. (^ 
76^7 
1881 

808 
57 

5 
1 

/. Discount £6. 7s. 2l(f. 

Ex. 9. At what rate per cent, will ;^25o. amount to 
;^27o. i2s. 1*9296^. in 2 years, the Interest being payable otry 
half year? 

Here we have four periods. 

;{;27o*6o8o4.-^;£25o. = 1-08243216, the 4th root of this is fos, 

/. the rate per cent, is £4, 

This Problem is always possible when the period is a factor 
of 2 or 3, because the square or cube root of the amount of£i' 
for the whole time can be extracted. 

20^. These examples are illustrations of the equation 

P X ( 1 -o r)" «= A, when 3 quantities are given to find the 4lh, also 
if P in « years amounts to A, and in m years to B : given «, i«, A, 
B, find P,P (ror)»«A, P (i-or)"»B, /. (i'or)»-«-B-rA, 
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Exercise 134. 
Find ihe amaunl of— 
('■) (1) l^io. for 3 years at 5%. 

(8) j;i9S3- 3J. bd- for 4 years at 496. 

(3) ^1000. for 4 years at 5%, 

{•) l^y^ 6j. U. for 3 years at 396. 
(8) ^1167. y. t^d. for 2 years at 496. 
(6)^62Safor3yearsatS9fe. 
^) (1) ^£130- fo' 3 years at 3|%. 
{») ^looi. 5*. for 3 years at i\%. 
(I) Z2800. for 4 years at 4i9f. 

(4) Z1500, for 6 years at si9*- 

{*) ^3650. rotf. for 3 years at sJSfe 

(6) Zsooo. for 3 years at ^\%. 
^) {!) ^1785. 13^. 8rf. for 3i years at 4^96. 

(I) ^850. i2f. hd. for 4j years at 59*. 

C>) ^10. for 2i years at 596. 

(4) /300. for 3i years at 3^96. 

(•) £917- S*- 9^ fof ij years at 4j9i;, 

(•) X439- i8x. 4^. for 4;'^ years at sj^e. 
('*■) (1) ;C87S- i" 2 years ai 596, interest payable quarterly 

C) CiV^ '" 2j years al 49f 1 interest payable half-yearly. 

(>) C^^l°- '" ^1 y=3f^ ^' V^i interest payable half-yearly, 

(*) C^*A^- 9J- 4'924^- in 1 year at 65^, interest payable 
quarterly. 

(fi) j£io73. 8>f' 8-291/. ■■> ij years at 6';>t^, interest payable 
half-yearly. 

(6) ^515. in ij years at 5%, interest payable quarterly. 
(*■) (') Z87S. 151. 6/Z in 3 years 7 months at 3J96. 

(8) j£i 19S. la*. 9-0384-/. in 3 years at 4!9£. 

(I) /2000a in 4 years 146 days at 596. 

(4) i;8s4. 31. dd. Sat 4 years 5 months at /4I96. 

(5) j!;230. iS-i- *■"■ 3 years ; months at /|4i?6. 
(•) jC4S. iw- 6fll fo' 3i y«" at 3j%. 
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Find the Present Worth of— 
(vi.) (1) ^178. 8j. oJ//. in 5 years at 4%. 

(2) £4$^' ^ '^- Siaijb^ *^ 2| years at 5%, payable half-yearly. 
(8) £397* iSs. o*86/f. in 4 years at 3|%. 

(4) ;£695. y, 9*66//. in 4 years at 3f 96. 

(5) A sum which in i year amounts to £6$^. 2s. 6d.^ and in 
3 years to £713. 4s. 6*91875^ 

(6) ;^S93. 8j. 4;^. in 3 years at 3j%. 
In what time will — 

(vii.) (1) The interest on ;£45oo. at 496 become £663, 2x. 
6- 1 824//.? 

(2) ;f325- at 5% amount to £39$- o^. 9i!^? 

(3) ;£399. I IS. 1 1^. at 596 amount to ;£ S09- '9^- ' ' 1^- ? 

(4) ;(Ji84. I2J. 6-93^. produce £4^, gs. 2'M. interest at 696? 

(5) ;ti8o. amount to ;(;2os. Ss, 2*376^ at 4J96 ? 

(6) ;(J2645. amount to ;£28o7. ^4^- 4\d> at 496, payable 

quarterly ? 

Find the discount on — 

(viii.) (1) £4S2S- I2J. 7-884375//. for 2}; years at 59^, interest pay- 
able half-yearly. 

(2) ;£ 1721. 5^. Z\d. due 4 years hence at 3J96. 

(3) ;f893. OF. i-56768</. due 2 years hence at 4%, payable 
half-yearly. 

(4) ;C5264. 4s, 2*15625//. due 3 years hence at 3\%. 

(b) £270, i2s. 1-9296//. due 2 years hence at 496, payable 
li air yearly. 

f6) ;^I46. Ss. old. due 3 years hence at 496, payable half- 

vcaiiy. 

At what rate 96 will — 
(ix.) (1) ;f 333. 6s. Zd. amount to ;5405. 3s, 4|//. in 4 years ? 

(2) ;£i5oo. amount to ;^i823. 5^. 2{d. in 4 years ? 

(3) £267. 13s. s\d, amount to ^^304. in 3 years ? 

(4) ;(;i26o. amount to ;£i532. 19J. 7-84//. in 5 years? 

(5) £399. lis. lid. amount to ;£462. lis. 7\d. in 3 years? 

(6) ;£246. 13s. 4d. amount to ;t303. 4s, 3*9//. in 6 years? 
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Find the difference between the Simple and Compound 
Interest on — 

(x.) (1) ;^945. i6x. &/. in 4 years at 6%. 

(2) ;t64oa in 3 years at 3}%. 

(3) ^415. 10;. in 4 years at 2{%. 

(4) ;£i64o. in 3 years at 3^96, payable every 6 months, 
(ft) ;£ioo. in 2 years at 5%, reckoned quarterly. 

(8) ;£2ooo. in 3 years at 2 J96. 



205* The foi lowing examples worked out will be found 
useful ; — 

Ex. I. The difference between the Simple and Compound 
Interest of a certain sum for 3 years at 4^^ is £Z, ly, j\d. ; 
find the sum. 

;t8. 13J. 7j//.»j^8-68229i6. 

Amt. of;^i. Com. Int. »( 1*045)'- 1*045 

4180 
5225 



1*092025 
43681 
5460125 

P141166125 
Amount oi£i. Simple Interest m vi^^ 

:, Difference- *oo6i66i25 

6166125)8682292(1408-0628 
2516167 

49717 
388 

18 

5 

o 

.'. sum required -;£i4o8. is, 3^. 

£x. 2. The difference between the Simple and Compound 
Interest of ;^527. 17J. Sd. at 4j% is £2. 3s. gid, : for what time 
is the Interest calculated ? 

jCs27' 17s- 6d.^£s^7'^7S' ; £3' 3^- 9l^. = /.Vi88542. 
/. the difference on the Interests of ;(;i ==3*188542-7-527*875. 



n 



' ^ ' 



« • 



* • — ■ » 









»#•• 






Ar-*- ?'-": • 



»"■ -'*'^ "^^^ ^wigr !" 2*^ ZZlZ 2FI I *^ '' ■ — 1 " ■**" — J vj* ■• 



rt -fcrt > ^^v. :--! ::.e rale 5=^ 
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Ex. 5, ^£650. is put out at i% for i year : what mu5l be the 
Interest of the 2nd year thai the amount for the 2 years may be 
'^706. is. 4-8rf. 
Theamount of ;£i. for the 3 years -^7o6-42-e-6jO- 1^868 ; 
.■. 1-04+ I-04"(-or)-ro86ii 
f04ii (•or)" "0468; 

.". ■or » ■0468-^ro4--045 ; 
.-. '■'-41%. 

Exercise 135. 

(1) The difference between the iiimple nnd compound in- 
Sltsl for 2j years at $% on a certain sum is U, o'.'j/. : on what 
am is the mieresl calculated 7 

(I) TTie difference between the simple and compound in- 
Btsl at 4% of^lJjO. is £\-2. ts. S^.}^d. : for how many years is 
M interest calculated ? 

(3) The difference between the simple and compound in- 
vest on ^195. 6j. 31/. for 3 years is 191, : at what rate was the 
ttcrcsl charged ? 

(4} The difference between the simple and compound in- 
Mpest on j^ijo. 1 5j. at 4^% is £2. ss. 7"69Srf- : for how long is 
K interest calculated I 

(6) The compound interest on a sum of money in 3 years at 
to is increased by ^2. loj. 8 '6341/. when the interest is made 
tyable half-yearly mstcad of yearly : what is the sum ? 

(6) What rate of simple interest will produce the same 
Blount in 4 years as 6^ compoimd interest in the same time ? 

(T] The amount of a sum of money in 3 years is /926. 21., 
Sd in 5 years is ^1021. os. 6'^d. ; what is the siun ana rate %? 
. (B) Find the present worth at simple interest of the amount 
t£siS- '^- 4'-93')^ in 3 years at 4% compound interest. 

(9) ^300. at 3i9£ compound interest amounts to 
^8. 19;. tt^'i^d. : what wilt it amount to at the same lime and 

Me at simple interest ? 

(10) The difference between the simple and compound in- 
terest on £2750- at s% is £7^- S'- SJi u.d. : what is the number 
of years? 

(II) Find the amount ai simple interest of the present worth 
of iS70S, i6j. Ti\i(. for 3 years at 4l;6 compound interest. 

(f ) ^1500. at compound interest amounts in 3 years 10 



L. 



(18) 1 
is ^11. I 
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;{^i59i. 13J. 2*16^., the rates of the 2nd and 3rd years are 2% 
and 1% respectively : what is the rate %the ist year? 

(13) If j£65o. amounts, at compound interest, to 
^699. 13^. 2-4d, in 2 years, and the rate for the 2nd year is 
3} 14) : what is the rate for the ist year ? 

(14) A man saves every year a certain sum, and invests it at 
the end of the year at 5% compound interest. The amount of 
his savings at the end of the 4th year is ^£646. lor. ^^d. : what 
sum does he save every year ? 

(15) If the compound interest on a certain sum in 3 years 
at 4 ;/ is £1, 5^. iix||si^- : what is the simple mterest on the 
same sum ? 

^16) If the simple interest on a certain sum in 4 years at 
5% IS /;4. 6^.: what is the compound interest on the same sum? 

(17) The amount of j^7i23. 4s. yd, at 496 compound interest 
is j£778i. icj. 7^//. : what is the amount at simple interest? 

18) The amount of 10 guineas at simple interest in 3 years 
IS. 6d.: what is the amount at compound interest ? 

(19) The difference in compound interest on a sum in 
3 years at 4%, and in 4 years at 3%, is 12s. 107544//. : what is 
the sum ? 

(20) What sum due in 2 J years will have the same present 
value at 4% simple interest as £27$^- ^s. 7*2//. due at the same 
time and at the same rate compound interest ? 

(21) A sum of money was put out to compound interest; 
the 1st year's interest was ;£i95. 6s. 3^/., and the fourth year's 
interest was j£2i9. 14s, : what was the sum and the rate 96 ? 



XIX. CHAIN RULE. 

206. In CAatn Rule we have a series of quantities of dif- 
ferent kinds, and we have given the relations between the ist and 
2nd, the 2nd and 3rd, &c. to find what quantity of the last kind 
equals a given quantity of the ist kind. 

Ex. I. Thus : if 12 of A - 13 of B, 6 of B = 18 of C, and 13 
of C = 2 of D : how many of A « 100 D ? 

50 4 

iooD=65oC = ^ii|l°.B-?Jl|5!?L!li£.A-2ooA. 

18 +8x^5 
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This can be most easily done thus — 

I2A-I3B 

6B-18C 

13C- 2D 

looD-jr. A. 

Now multiply all these equations together, and it will be seen 
12 X 6 X 13 X ioo« 13 X 18 X 2 X r. 

Ex. 2. If a iourney of 506 kilometres cost 56 fr. 80 c. : find 
the rate per mile in pence, if 5 francs « 4 shillings, and 8 kilo- 
metres • 5 inches. 

506 k. -56-8fr. 12650)21831(17242^ 

5in. « 8 k. 2101 

5fr. - 4J. 306 

\5. ^i2d, 53 

/. 12650 in. -21831*2^. 3 

Ans. ^1-7242^, I 

Ex. 3. I metre - 39*37 inches, express inches per hour in 
metres per second. Let x be the number of inches per hour, 
y the number of metres per second. 

X inches -^ metres 
1760 yards « i mile 
3 feet - 1 yard 
12 inches - i foot 
I hour « 60 X 60 seconds. 
I metre - 39*37 inches. 

_ 1760x3x12 1760 ..,,.1. u' r 

/. V = x,-^ — 7— s! — ^ — ■ '447 the multiplier. 

•^ 60x60x3937 3937 ^^' ^ 

Ex. 4. Find the weight in tons per mile of wire which 
weighs *o3 of an ounce troy to the inch run. 

X tons - 1 mile 
2240 lbs. - 1 ton 

I mile - 1760 X 3 X 12 inches 
7000 grs. troy ^ i lb. avoirdupois 
I oz. troy - 24 X 20 grs. troy 
I inch » '03 oz. troy 

• X- '^^ "" '^^ X 3 X 12 X 24 w 2o _ ^^ 
2240x7000 ^ 
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Ex. 5. The 'acceleration' of a falling body due to gravity 
is proportional to the square of the time ; it is 32 when the 
units of space and time are feet and seconds : what would it 
be when the units are miles and hours? 

I second « 32 feet 
1760x3 feet -I mile 

X miles - (60 x 60)' seconds ; 

1700 X 3 

Ex. 6. An acceleration which is represented by 32*2 when a 
second and a foot are units, is represented by 9660 when a yard 
is the unit of length : find the unit of time. 

I seconds 32*2 feet 
3 feet « I yard 
9660 yards ^ (/*) seconds ; 

•*• '"a/^ ^« 30 seconds. 

V 32-2 

207. The dimensions of the principal mechanical units are 
tabulated below — 

Length = L, Mass - M, Time - T ( i) 

Area = L- (2) 

Volume = L« (3) 

Density-^ -M-=-L» (4) 

Velocity - L-5-T (5) 

Acceleration = L-f-T» (6) 

Momentum or Impulse » M x L-f-T (7) 

Force « M x L-r-T^ (8) 

Work or Energy « M x L'-f-T* (9) 

Power or Rate of Doing Work = M x L'-f-T* (10) 

Ex. I. A force is represented by 32'i8 when a second, a 
foot, and a pound are the units of time, length, and mass re- 
spectively : what will be the measure of the force when the unit 
of length is the centimetre, the unit of mass the gramme, the unit 
of time remaining the same ; it being given that a gramme 
* 15*432 grains, and a centimetres *0328i feet ? 
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Let ffjr, /, / be the new units, Q the new measure force ; then 
from (8) 

Q = »*x/-7-/-, then 



PI 



pound 
gramme 



.M 



7000 
15*432 



.M 



/.i22i.L._L_L 



cent. 
/=T; 



'03281 



.-. Q^-Zggg-x— L-.M.L^-P- 7O0OX32-18 
15*432 -03281 15*432 X '03281 

= 444893. 

£x. 2. Joule found that the mechanical equivalent of heat 
was 772 foot-pounds, the unit of heat being that which would 
raise i lb. ot water i® F. : what will be the value of Joule's 
equivzdent in kilogramme metres when the unit of heat is the 
amount necessarv to raise i kilogramme of water i^ C. ? 

When a weight W falls through a space L, the heat equi\'a- 
lent of work done is 



H- 



.-. J- 



WL. 
WL 



Let TV, //, / be the new units, and J the value of Joule's 
equivalent; then 



w 



pound 
Icilog. 

foot 



. W 



2*05 



.W 



/- -'7^ .L--!-.L 
m^tre 325 

;i*!ii.%^. H - |x J- . H - ' . H; 
C kilog. • 205 3*69 

" -^"205 325 ' 369 H 

- -548 X J 

■ 423 kilogramme metres. 
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Ex. 3. An erg is the work done in moving a gramme throogli 
a centimetre against a unit of acceleration. The En^^ish stan- 
dard of working power is called the ' horse-power,' and is 
defined as the work done in raising 33000 lbs. one foot in one 
minute : convert this into ergs. 

I centimetre « '3937079 inch; i gramme » 15-43235 grains; 
I erg « 98 1 cm.-gm. ; 

12 
/, I ft cms. I lb. avd. B7000 grains troy 

- 7000 g^^^. 



1543235 



.-. I ft..lb.- liiTooo cm.-gms. 

15-43235 X -3937079 

12x7000x981 



15*43235 >« 3937079 

.*. I h.-p. - 33000 ft.-lb. per minute 

-3^ „ second 
60 

^ 3 3000x12x7000x981 

60 X 15*43235 ^ '3937079 

<= 7460 million ergs. 

Exercise 136. 

(1) Given that 617 A - 100 B, II B- 57 C, 170 = 3 D,69 D - 
64 E, 32 R = 5 S : find how many of S = 3760 A. 

(2) If the rent of land in France is 1 50 francs per hectare, 
the rent per acre is £2, lor. 7-287</., and 100 hectares being 
equal to 247 acres, what is the value of a franc ? 

(8) Express one mile in kilometres, i kilomMre- 1,000 
metres, 64 metres = 70 yards. 

(4) £1, in London = 25 francs 19^ cents, in Paris, 35J 
florins at Amsterdam » 40 marks banco at Hamburg, and 100 
marks banco » 185 francs in Paris : how many florins in Amster- 
dam « £1, in London ? 

(5) How many tons of sugar at £2, ys. 6d, per cwt. most 
be given in exchange for 860 lbs. of tea at 25. 4}</. a lb. ? 
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ned from 35og grains of fine silver ; 
c of EnRlish standard silver, of which 
fine, when the value of a Ihaler is 



elJii 



(i) 14 thalers ai 

find the value of an 
37 parts out of 40 
2J. li;'Sl6a9./. 

(7) ;£ii6. 171. 5i-6(/. is the rent of 87 a 
many francs musl I pay for 45 hectares, 
100 hectares >^ 147 acres, and 25 francs'^/!.? 

3 litre?, one mttre-39'4 inches: 

t ^12. i+t. 4J1/., how 

(10) Express 32 Spanish piastres in French money, ex- 
change being at the rale of 25J francs for ^I., and £3. js. bd. 
for 30 piastres. 

(U) The weight of a cubic inch of water is 253'i7 grains, 
that of a cubic inch of air -31 grains : find to three places of 
decimals how many cubic inches of water are equal in weight 
to one cubic foot of air. 

(U) Convert -32137^ of a ton into kilogrnmines, assuming a 
cubic decim&tre of distilled water weighs iS432'jS grains. 

(15) A vessel steams 16 knots per hour ; how many metres 
per second is this equivalent to, taking a mitre as 3'2So9 feci, 
and a knot as 6086-3 feet ? 

(14) A gallon of fresh water measures 277-371 c. in. and 
weighs 10 lbs. avoirdupois. A ton of sea water measures 3s 
c ft. What Is the weight of a gallon of sea water in pounds ? 

(11) Convert 77 feet per second into nautical miles per hour, 
One nautical milc-6oS6'5 feet. 

(16) An acre-'40467 hectares and/i. = 25'25 francs. An 
estnte measuring 1927 hectares is sold lor loiooooo francs. 
What is the selling price fter acre in £. s. d. ? 

(IT) The rainfall at a particular place is 391 inches in a 
year, or 662475 gallons per acre : express the volume of a 
gallon in feet. 

(IB) Given that in any circle an arc : the circumference : : 
angle subtended by the arc : 360^, and that the circumference 
of a circle •• 3; ' diameter, find to 4 places of decimals in inches 
the length of an arc which subtends an angle of one minute at 
% distance of 100 yards. 

(10) 10 grades ''9 degrees. The angle which is subtended 
by AD arc equal to the radius is 206264*8 seconds. Reduce 



258 ABUHMEna 

this to grades, and from (i8) deduce the value to 6 places of the 
quotient of the diameter by the circumference of a cizde. 

(20; Find the length in degrees, minutes, and seconds of an 
arc of a circle equal to twelve times the radius, having giva 
radius « circumference x -i 591 55. 

(81^ Find the number of grades in an arc which is equal in 
length to the radius of the circle. 

(22^ Given that diameter « circumference x -31831, find to 
the nearest minute the angle whose arc equals three times the 
radius. 

(8S^ An imperial gallon ■= 277-274 c. in. ; a Winchester 
bushel = 21 50-42 c. in.: how many Winchester bushels -100 
imperial bushels ? 

(84"^ A m^tre = 3*2809 ft. : how many square metres are 
there in 1000 sq. >'ds. ? 

(85) A cubic foot of copper weighs 560 lbs : it is rolled into 
a square bar 40 feet long : an exact cube is cut from the bar : 
what is its weight to 4 places of decimals ? 

( 26> I m^tre = 39*3708 inches. How many centimetres are 
there in a foot? How many sq. cms. are there in a sq. ft? 
How many cub. cms. are there in a cub. ft. ? 

(27^ Express a velocity of 33527*7 cm. per second in feet 
and seconds. 

(28) How- many yards per minute and miles per hour are 
described by a body which travels at the rate of 1000 cms. per 
second ? 

(29) The acceleration of gravity is measured by 981 in the 
metrical system : find its numerical value in feet and seconds. 

(30) What is the volume in cub. cms. of 1*5 kilogrammes of 
iron whose density is 7*25 ? 

(31) Compare the momenta of a cannon ball of 600 Ib& 
moving at the rate of 1000 ft per second, and that of an ex- 
press train of 100 tons moving at the rate of 40 miles per hour. 

(32) Compare also the work done in stopping the canncn 
ball and train in the preceding question. 

(33) A weight of i| tons is to be raised from a depth of 50 
fathoms in a minute : determine the horse-power of the engine 
capable of doing the work. 

(84> An engine is required to raise a weight of 13 cwts. from 
a dept^ of 140 fathoms in 3 minutes : determine its horse-power. 

(85) How many cubic feet of water would an engine working 
at 1 10 horse-power raise per minute from a depth of 25 fathoms ? 
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(U) There is a mine with three shafts, which are rcspec- 
lively 300, 4SO, and joo feet deep ; it is required to raise from 
the ist 80, fiom the 2nd 60, from the 3rd 40 cubic feet of water 
per minute : tt'hal must be the horse-power of the engine ? 

{3T) The equatorial diameter of the earth is 41847000 feet, 
.nnti the earth makes one revolution in 86164 seconds : deter- 
mine ihe velocity of a point on the earth's equator, 

(38) A body moves with a velocity 13 : how many miles will 
it pass over in one hour f What would be its velocity if we 
used yards and minutes as units instead of feet and seconds? 

es would a body falling freely 

(40) Feet and seconds being units, the numerical viiluc of 
the accelerating force of gravity is 32 : what would this become 
if (he unit of space were a fathom, and the unit of lime 
15 seconds? 

(41) Given that the accelerating force of gravity at the dis- 
tance of the moon equals jjj in feet and seconds ; find its value 
in miles and hours. 

(iS) Given that the velocity generated in one second by 
gravity in a body falling freely is 32 feel per second, and the 
uoit of mass being one Ion, the unit of force one hundredweight, 
and the unit of velocity a velocity of 8 feet per second ; find the 
unit of time and length. 

(43) If an Armstrong shaft of 700 pounds moving with a 
velocity of 1200 feet per second strike an iron target, and be 
brought to rest, what will be the measure of Ihe impulse when 
one hundredweight is the unit of mass, a yard the unit of 
length, and a minute the unit of time ? 

XX. ALLIGATION. 

Z06i Alligation, or the mixing of things of the same kind, 
but of differenl qualities, will be understood from the considera- 
tion of (he following examples : — 

Ex. I. A grocer mixes 5 lbs. of lea at 2s. 30'. with 3 lbs. ax 
U 7d. : find the price of the mixture. 




9 



26o 
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N.B. — Here we are given the quantity and price of eadi of 
the elements of the mixture to find the price of the mixture. 

209. Next, given the prices of each of the elements, to find 
what quantity must be taken of each to make a mixture d; a 
given price. 

Ex. I. How must a wine merchant mix sherry at 24s. a 
gallon and 32^. a gallon to make a mixture worth 26s. a gallon? 

In making the mixture at 26s. a gallon 

I gallon at 24s. gives a gain of 2s. 
I „ 32J. „ loss of dr. ; 



a 



.'. that the gain may be equal to the loss for every one 
gallon of the latter, he must take 3 gallons of the former; 
t'.f. he must mix them in the ratio 3:1, which is the inverse 
ratio of 2:6. The mixture, therefore, must be made in the 
inverse ratio of the differences of the prices and the mean price. 
The work may be more conveniently arranged thus : 
Place the prices under one another in order, write the mean 
price on the left. 

24 6 



26 



32 



Place the difference between the mean price and the lowest 
price opposite the highest price, and the difference between die 
highest price and the mean price opposite the lowest price, and 
the mixture will be in proportion to the two remain(^rs, i.e. in 
this case 3 : i. 

Ex. 2. If spirits at idr., i8x., and 23^. per gallon be mixed 
so that the mixture is worth 20s. per gallon, what quantity of 
each must be taken ? 

Since two of the given prices are below the mean price, mix 
each of them separately with the highest price as m £^ i> 
Thus — 



20 



16 



23 



3 
4 



20 



18 



23 



.*. the mixture must be made in the proportion 4 + 2 or6 : 3 .' 3* 

Ex. 3. Mix wine at 24;., 26x., and 32J. a dozen respectively! 
so that the price of the mixture may be 27^. Sd, a dozen. 

Reduce prices to fourpenny pieces, then the work may be 
arranged 
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83 



72 
96 



13 
II 



83 



78 
96 



13 
5 



Therefore, the proportion is 1 1 + 5 or 16 : 13 : 13. 

N.B. — This is not the only solution ; another way in which 
the mixture can be made is by taking 6 of the first, 5 of the 
second, and 7 of the third. 

Ex. 4. How much brandy at 7^. and at 4^. must be mixed 
with 80 gallons of brandy at 12s, a gallon to make a mixture 
worth Ss, a gallon ? 



8 



7 
12 



4 
I 



8 



4 
12 



4 
4 



.*. the mixture must be : : 5 : 4 : 4 ; 



and since there are 80 gallons at I2J., there must be 64 gallons 
of each of the others. 

Ex. 5. Mix tea at 2s. gd.^ y. id.^ and 3^. 4^/., to form a mix- 
ture worth 2s. iod,2i lb. 

Since here only one price is below the mean price, combine 
It with the others separately. 



34 



33 

37 



3 
I 



34 



33 
40 



.'. the mixture must be made of 9 lbs. at 2s. gd., i at 3^. id, 
I at 3J. 4ii^ 

Ex. 6. Combine four sorts of gold of 24, 22, 20, and 15 
carats fine respectively to make a mixture of 63 ounces of 
17 carats. 

Since there is only one value below the mean, combine it 
with the others separately. 



17 



.*. the mixture must be made in the : : 3 + 5 -1- 7 or 1 5 : 2 : 2 : 2. 

And since the whole weight is 63 oz., each part must be 
45 oz., 6 oz., 6 oz , 6 oz. 



15 


3 


17 


15 


5 


17 


15 


7 


20 


2 




22 


2 




24 


2 
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Ex. 7. Combine tea at 2^. 8</., 3^. 4^., 3;. &£, and 4s. to 
make a mixture worth 3^. 6d. per lb. Mix each of the prices 
below the mean with one of the prices above it. 



42 



or 



42 



32 


6 




42 


40 


2 


48 


10 






44 


2 


/. we 


have to take 


in : 


: 3 : I : I : 5, 




32 


2 




42 


40 


6 


44 


10 






48 


2 



or we may take them in : : i : 3 : 5 : i. 



Exercise 137. 

(1) How much wine at 6s, per gallon and at 4^. per gallon 
must be mixed together to produce a compound worth 5^. per 
gallon ? 

(2) I buy 3 pounds of tea at 6s. per pound, and 13 pounds at 
4^. per pound : at what price must I sell the mixture to clear 
one-sixth of my outlay ? 

(3) I have 21 ounces of gold worth £4, 5^. an ounce : how 
much silver at 4s. an ounce, and copper, which is of no value, 
must I mix with it to make a compound worth £2. 151. an 
ounce ? 

(4) How many gallons of water must be mixed with wine at 
5^. a gallon so as to fill a vessel of 50 gallons, and be sold at 4s. 
a gallon ? 

(6) I bought a certain number of apples at Sd. a, dozen, yd. a 
dozen, and iS.b, dozen ; 2 dozen were given me ; if I sell the lot 
at S(f. a dozen I just cover my expenses : how many had I alto- 
gether ? 

(8) Combine teas worth 3^. 6//., 4s. 9^., 3^. 9^/., and ss. 6d. a 
pound, so that the mixture may be worth 4^. 6d. a pound. 

(7) A wine merchant buys 80 bottles of wine, some at 5J.1 
some at 3^. 6d. a bottle, and after adding 20 bottles of water, 
he sells the mixture for £i()r. how many bottles of 5^. wine did 
he buy ? 

(8) A cricket team all scored in a match, and their scores 
were 32, 35, and 39, the average score was 36 : how many 
scored 39 ? 
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(9) On the books of a village school there are enlEred 
33 boys, 78 girls : whal should be the number of boys daily 
attending the school that the average lotal attendances for 
j3 days should b* 58? 



(10) In an exaniinaiion the average of the candidates who 
ircre placed in the 1st class obtained 809^, those in the ind 7^%, 
those in the 3rd 6696, in the 4ih 609*; of marks. If the average 
marks of them all was 68%, and there were 6 in the 2nd chss, 
bo4r many were there in the 1st ? 

(U) Divide 1 ts. into 2 parts, so that 13 limes one added to 
19 times the other shall amount to £S. \gi. 

(13) Mix spirits 15 o. p., 8 u. p. to make a compound of 
strength 8 o, p. (15 o. p. means loo gallons of it equals in 
strength IIS gallons of proof spirit ; 8 u. p. means too gallons 
of it equals 92 gallons 01 pronf spirit.) 

■ XXI. PERCENTAGE. 

^ 210* We will now give some illustration of Percentages 

where no special reference is made to time. 

All business houses regtilate their transactions and calculate 

their ptoliis and losses with reference to 100 as a standard, 
Zll> Every question in Percentage can be solved by 

Cause and Effect at once. 

The different cases that arise are- 
Case (i.) Given the rate per cent, of a given quantity, find 

the value of it. 




a64 ABITHMEnO. 

A 4) 34575 X (9 -i) 
? 

311175 

8643 

30-2532 

/. Percentage «j£3a 5J. 076&£ 

Case(ii.) Find how much per cent one quantity is of 
another quantity. 

Ex. I. If out of a population of 7840, 245 cannot read, how 
many is that per cent. ? 

This means if there are 245 out of 7840^ how many are 
there out of 100? 

/. 245 : 7840 ::x: 100 ; 

/.:r-215jli5?.7|i. Ans. 
7840 '* 

Hence the rule — 

' Multiply the part by 100, and divide by the whole 
quantity.' 

£x. 2. How much per cent, is 2d. in the shilling ? 

2 : 12 :: r : 100; 

6 

Case (iii.) Given the percentage on a quantity, find the 
rate 96. 

Ex. I. The percentage on j£32o. 17s, 6d. is £1/^ Zs. 9'4S^: 
what is the rate 96 ? 

^320. 17J. 6^ «^32o-875 ; ^14. &f. 9*45^. =;f 14*439375 ; 
/. if the rate on j£32o. be j£i4, what is it on 100 ? 
.-. 320875 : 14*439375 :: looix; 

. ^^ 14-439375 >^ '«> 320875) 14439375(45 

320875 1604375 

-4-5 = 4i96. o 

Rule— 

* Multiply the percentage by 100, and divide by the 
quantity.' 

Case (iv.) The percentage and rate being given, find the 
quantity. 



OO] 
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Ex. I. The population of England between the years 1841- 
J 1851 increased 2626190, i.e. i4'2>t. : what was it in the former 
tytar? 

I It increased 14-2 in roo ; on what number is ' 
^96362 9a 

14-2 : 2626290 :: 100: r; 



262629011 



Rulc- 



14'2 



= 1S4950CM. 



' Multiply llie percenlagc by too, and divide by the rate 176.' 

Ex. 2. If a merchant's debts exceed his assets by 60^96, 
il his creditors lose ^32 11. : what do his debts amount tor 



I. COMMISSION, BROKERAGE, INSURANCE. 

XI2. Commission is the charge made by an agent for 
-buying or selling goods, and is a percentage on the value of the 
Is bought or sold. 

US. Brokerage is the charge made by a broker for buying 
r selling Slocks, bills of exchange, ships, cargoes, &c., and is 
-•"ulated on the whole amount of the tr "■ — 



3X%, Insurance is a contract by which A undertakes 10 pay 
lin sum on a particular event, B paying A year by year 
e a percentage of that sum. 
The instrument containing the contract is called the policy ; 
what B pays A is called ihe premium. 

When a man insures so as to recover all his property as 
well as the premium and other expenses of insurance, it is said 
10 be covered. 



215. Discount, without reference Ii 
made by tradesmen 10 their customers 

Exercise 138, 



time, is an allowance 
for payment of ready 




IZi- "7^. 9rf. at 5 
;£937- '9^- 4"'- „ 4*9^- 
/2;4. r9J. bd. „ i\%. 
cm. 141. 9rf- ,, 4i9t. 
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(5) Calculate the discount on £7iS' ^s. Bd. at 2|%. 

(6) „ „ £SS' i6j. 8^. „ 3i%. 

(7) „ „ ;^I42. loi. od. „ 4i96. 

(8) 1, „ £y4S'iSS'Od.„Zi%, 



(9) I paid my agent £g. i is. 0*99^. for purchasing goods to 
the amount of £272. 19^. 6d. : what was his commission.' 

(10) The premium on a policy assurance at £2^^ is 
;^i66. lys. 2hd. : what is the sum assured? 

(11) The premium on a policy assurance for ;£3I25. is 
£S7. 2s, 2\d. : what is the rate % ? 

(12) If I sell goods at the rate of 10^. a pound, and buy 
them at the rate of £4, is. Sd. a hundredweight, what do I 
gain per cent. ? 

(18) From the following summary find the average acreage 
of each holder, the average rental of each holder, and the 
average rent per acre in the 4 divisions of Great Britain. 





Landholders 


Extent of Lands 


Rental 




No. 


Acres 


£ 


England 


. 921,316 


29,179,622 


94,443,929 


Wales . 


. 51,520 


3,833,968 


4,908,372 


Scotland 


. 132,131 


18,946,694 


18,698,804 


Ireland • 


. 68,757 


20,159,677 


13,419,255 



and then find the same averages for the whole kingdom. 

(14) In the following tables are statistics for the years 1840^ 
1881 :— 



Year 

1840 

1881 

Year 
1840 
188 1 



England and Wales 
Comm. G>nvc. Acqt. 

27,187 19,927 7,235 

14,786 11,353 3,401 



Conmu 
3,872 

2,444 



Scotland 
Convc 

2,909 

1,832 



Aoqt. 
920 

581 



Conun. 

23,833 
5,311 



Ireland. 
Convc. 

ii,T94 
2,698 



Acqt. 
1 2,62 1 

2,443 



United Kingdmn. 
Comm. Convc Acqt 



Fill up the vacant columns for the United Kingdom : find the 
reduction per cent, of committals in the United Kingdom in 
1881 as compared with 1840 ; the proportions of convictions 
to committals in 1840, 1881, in England and Wales, Scotland, 
Ireland, and United Kingdom. 

(15) For the whole period of 42 years the convictions were 
672264, or 75 per cent. ; 109547, or 75 per cent. ; 252832, or 
51 per cent : find the committals for each portion of the long- 
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(16) In 1840 ihc value of goods imported into England was 
£62004000., in 1881 it was ^J9?o2248g. ; find the increase in 
value per cent. 

(17) In 1840, if the values of the imports and exports of the 
United Kingdom had been distributed between the population, 
Ihe proportion per head would have been £2. ds, ^d. and 

fi. lis. 9//. respectively; the value of the exports was 
5 1308740. ; find the value of the imports. 

(18) The \alue of British produce and manufactures ex- 
ported rose from ^51308740. in 1840 to ^234013678. in 1881 : 
find the increase per cent. 

(19) In 1881 the proportion per head of the imports was 
£ll. 7S. Ad. : find the proportion per head of the exports. (See 
Questions 16, 18.) 

(10) Tlie following table shows tfae proportionate teal value 
and the duty thereon of the quantities of imports retained for 
vlkDme consumption in 1E81-82. 

■nomsvof 



Cocos and chocolate 


374,008 


,as3j 


CofTce 1^71,370 


Currants 




1.178,054 


324,722 - 


Raisins 




770,618 


142,562 1 


?^"r 




1.77 1.096 


4,223-753 ■ 




8,550,707 


3.974,487 


Tobacco 




1,894,7:0 


8,838,176 


Wine 




S09:,o95 


1,3(^,12. 


ill in the 4th coliunn. 




(21) Fror 


n the abov 


e table, calcul 


le how much out of every 




62,004,000 


110,128,716 


52,329PS3 


115,821,092 


110.530,873 




411,229,565 


286,414,466 
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Find the increase per cent in the first lo years, in 20 yeaiSi 
and in 40 years. 

(i.) of the Imports ; (ii.) of the Exports ; (iii.) of the Imports 
and Exports. 

(24) From the following account of the tonnage of British 
and foreign vessels, sailing and steam, entering and clearing, 
with cargoes and in ballast, at ports in the United Kingdom 
from and to foreign countries and British possessions, calculate 
the increase per cent, in British and foreign tonnage in 1881, 
compared with 184a 



Year 


British 


Foreign 


1840 


6490,485 


2,949,182 


1881 


41,543,259 


16,406,286 



(25) On examination of the statements of Income and 
Expenditure for the financial year ended March 31, 1882, it 
will be found that to the net Revenue from all sources in that 
year (viz. ;f8592i532.). Customs, Excise, and Stamps con- 
tributed ;^ 587942 16. What percentage of the whole is this? 
Whilst of the total Expenditure (^^85 569785.), Debt and War 
cost ;^58936983. What percentage of the whole is this ? 

(26) In the following table fill in the 4th column and the 
totals. 

Area of Cultivation and of Irrigation in certain ProTnnces 

of India. 



Provinces 


Cultivated 


Irrigated 


Percentage of 




Acres 


Acres 


1. loC 


Punjab . 


. 21,000,000 


5,500,000 




N.-W. Provinces and 






Oudh . 


. 36,000,000 


11,500,000 




Bengal . 


54,500,000 


1,000,000 




Central . 


. 15,500,000 


770,000 




Behar 


6,500,000 


100,000 




Bombay . 


. 24,500,000 


450,000 




Sind 


2,250,000 


1,800,000 




Madras . 


. 32,000,000 


7,300,000 




Mysore . 


5,000,000 


800,000 




Total . 





II. PROFIT AND LOSS. 

£16. If I sell a horse for £joy. and gave £i<x> for him, 
I gain 2,7- <"i ihe oullay of ^loo., or, in olher words, I gain 
T patr £€nl. Conversely, if I buy a horse for /loo., and wish to 
gaiD £j., or 7 per cent., I must sell him for ^107. 

Again, if 1 sell a horse for £<ii. and gave £100. for htm, I 
lose ^8. on the outlay of ;£ioo., or I lose ^percent. Conversely, 
if 1 buy a horse for ^100. and ^ell him ut a loss of j^8., or 8 per 
cent., I must sell him for £ffi. 

TTie following examples will illustrate how questions on 
Profit and Loss may be solved in accordance with the principles 
of Cause and EfTcci. 



Ex. I. I sell for 
gain per cent. ? 

^I gain is. or 
The lirst cai 
The second 



r, that for which I gave Zs. : what do I 

&s. ; what do I gain on 100? 
bc is &(., the first effect is is.; 
:ause is 100, the second efiect is required ; 






2S%- 
Ex. 2. I bought a horse for ;£8a : at what price must 1 sell 
to gain 2096 f 

£100. : at what price 



t sell for^iza. that which costs 
St 1 sell that which cost me ^80. ? 
The first cause is ^100., the first effect 
The second cause is £fio., thi 



I ,". Answer -^96. 

Ex. 3. By selling an article for \is. 1 lost 35 per cec 
wbudid it cost me? 

I sell for 751, that which costs me loot. : what did I ^ 
for what I sell for i:/.? 

The first effect is 75^., the first cause is looj. ; 

The second elfect is lu., the second cause is required \ 
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/. 75 : loo : : 12 : jr; 

IOOXI2 ,^. 

75 
.*. Ans, «: i6 shillings. 

Ex. 4. If a hundredweight of tea cost £yx, i6j., at what 
price per pound must it be sold to gain ;{^2i. 45. 2lld. per cent? 

The first cause is ;Cioa, the first effect is /121. 4s, z^d. ; 

The second cause is £y>. i6s., the second effect is j^"^'* 
cost per pound ; 

.*. ;tioo. : ;Ci2i. 4s. 2l^d, : : ;^3o. idr. : 112 xjr, 
or 100 X 20 X 12 X II : 320000:: 616 : 112 xx 

20 
Se 

t6e 56 
3«eeeex6f6 



.t-» 



-^-6j. 8/£ 



iee X ae X •» X •» X K« 

3 * 

.'. Ans. «» 6j. 8//. per pound. 

Ex. 5. If by selling an article for 51. 1 lose 20 per cent., what 
must I sell it for to gain 20 per cent. ? 

1st Method. Find the cost price. Thus — 

80: 100 :: 6o</. :x; 



25 3 
8e 



75(/. = 6j. 3^; 



and since we have to gain 20 per cent, on this, 

/. 100: 120:: 75 : or; 
15 6 
/. :r-?iii2?? = 9a/. = 7j. 6^. Ans, 

2nd Method. 80, 120 are the two selling prices of which 100 
is the prime cost. 

60^., X are the two selling prices of the cost of the 
article ; 

.". 80: 120:: 60 :;r; 

.-. AT- 'i:^iL^»9o^. «7f. 6d, Ans. 
80 
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Ex. 6. If 8 pet cent, be gained by selling 3t8 yards of doth 
for Ifft. ijj., what will be the gain or loss per cent, by selling 
them at 91. 2\d. a yard? 

Here Ihe two selling prices of the cloth arc £ff^. \y. and 
:i8 1 9^. 3jrf., and the two selling prices of what cost ;£ioo, are 

:. ^92. 13J. : 218 X gj. ■i\d. : : loS : .r. 
Nowj^g:. 13J. - 1853 •: 12 t 2 halfpence, and cy. 2\d. = izi 
halfpence ; 

.-. 1853X 12 n; : 218x221 :;ioB:i-; 
i«f 13 9 

.-. the gain is 17 per cent. 
Ex. 7. If I spend \is. in buying 12 dozen articles a 
the doxen, and sell them at a penny e.ich, what do I gain per 

1st Method. I spend 144 pence, I realise 156 pencf ; ,", I 

I gain 12 pence on 144 pence ; 
f .-. 144 : 100:: 12 '.x; 

Y 



Am. - 8^ per cent, 
and Method. I gain I article on every doien I buy ; .' 
n ^th of outlay ; 

.'. gain per cent -j'j x loooSJ as before. 



Ex. 8. A grocer bought lea intending to gain 8 per cent, by 
its sale. When he had sold two-lhirds of jl, lie «as compelled 
to reduce the price bd. per lb., and so only gained half as much 
as he bad intended. What was the original cost per lb. of 
the leaf 

Since he sold one-lhird of a lb. al bd. a lb. less than he in- 
tended, he gained twopence less on the lb., which by the question 
i« 4 per cent, less than he expected ; i.e. loo is ihc sum on 
Isich he gains 4 : what is the sum on which he gains id. ? 



HJirh 



Am."^!. id. a tb. 
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Exercise 139. 

(1) I sell for 4s, Sd. what costs me ys. 7\d. : what do I gain 
per cent. ? 

(2) If a person sell 22 articles for the same money which he 
paid for 36, what does he gain per cent. ? 

(8) A house was sold for £2^7$. at a profit of 15 per cent : 
what did it cost ^ 

(4) At what price must I sell an article which cost £y. 14J: 
to gam 16 per cent. ? 

(5) By selling a certain number of yards at 3^. 4 J//, per yzxA 
a draper gains 6s. 6^., or 8 per cent. : how many yards did 
he buy ? 

(6) If I cwt. 3 qrs. cost £27, loj., what would be the gain 
per cent, by selling them at 2s. iilJDJ^i a lb. ? 

(7) I gain 10 per cent, by selling tea at ts, per lb.: what must 
I sell it for per lb. to gain 6J| ? 

(8) If 4 per cent, be lost by selling linen at 2S. <)d, a yard, 
what would be the loss or gain per cent, by selling it at 
3J. ijy.? 

(9) I exchange i cwt. of sugar at 4\d. per lb. for tea at 
3J. 6d. per lb., and thereby gain i6§ per cent. : how many lbs. 
of tea did I buy ? 

(10) By selling a carriage for £ZZ. us. I gain 15 per cent : 
at what price should I sell it to lose 5 per cent. } 

(11) If I gain 10 per cent, by selling tea at 4J. per lb., what 
would be the selling price if I gain 19J per cent. } 

(12) If a tea-dealer buy 3 cwt. of tea and sell it at 4J. i\d,^ 
lb., making a profit of 10 per cent., what was his outlay? 

(18) If goods sold at a profit of 12^96 realised £21^.^ find 
the cost price. 

(14) If by selling a horse for £^. I lost 4%, what should 
I have sold him for to gain 15%? 

(15) By selling a horse for £7$. I gained per cent, the cost 
price of the horse : what was it ^ 

(16) What is the cost of an article which, after paying 1096 
for collection, and making a profit of 12%, a tradesman sells 
for £/^. i6j. ? 

(17) The invoice price of an article is ;£i2. loj. ; the allow- 
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1 article for £\. ar 
_ Gj. 3j<i, paying his cislleclor 10% and allowinf 
debts : whal profit per cent, did he make 1 

(19) A grocer has a stock of tea which he must sell at 
y. 4rf. per lb. in order to gain 33J p«r cent. : in what propor- 
tion must he mix it with inferior tea at is. <)ii. a lb. that he may 
make the same percentage of profit as he would by selling the 
mixture at the rale of 15 lbs. for/i. 7J-.? 

(20) A dishonest farmer mixes 5 per cent, of wnter with milk, 
which he sells to a milkman, who retails it, after adding ; per 
cent, of water to what he receives : what per cent, of water is 
there in the milk retailed ? 

(81} If eggs be bought at the rale of 5 for \d., how many 
should be sold for yd. to gain 40 per cent. ? 

(SS) If 5 per cent, be gained by selling butler at /;. Jr. td. 
per cwt., what will be the gain per cent, by selling it at 

(2J) A grocer buys coffee at £^, 1 2S, td, per cwt. and chicory 
at 1,2. 5J. S'/. : in what proportion must he mix them so that by 
retailing the mixture at \s. jil. per lb. he may gain 50 per cent.? 

(H) A farm is let for ^96, and 30 quarters of wheat. Find 
the price of wheal a quarter, when the whole rent is 1 5 per 
ceoi. lower than when it is 56^. a quarter. 

(tB) In what proportion must I mix gin at 15.;. dd a gallon 
with gin at 17.1. id. a gallon, so that by selling the mixture at 
i&i. a gallon 1 may clear to per cenL ? 

(9B) If I buy t3;a oranges at 5 for a penny, and an equal 
number at 3 for a penny, at what price per dozen must I sell 
than to gain 35 per cent. } 

(87) By the sale of his goods a bankrupt should have paid 
his creditors ids. yl. in the pound ; but \ were sold at 17*5 per 
rent., and the remainder at 23*75 PC (^ent. below their value 
The sale realised ^780. ; how much did he owe? 

(SI) 1 bought 15 horses and 12 cows for ^345. I sell the 
horses at a profit of to per cent., and the cows at a loss of 
r^ per cenL, and receive in all ^365. \^s. \ what did I give for 
a horse and a cow ? 

(18) How much tea worth 4;. per lb. must I mix with 25 lbs. 
at 4/. &/., so that by selling the mixture at 5^. ^. per lb. I may 
clear 31,*^ percent.? 
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(80^ I draw off 5 gallons from a 20-galloii cask of biaixly 
and fill up the cask with water. This I do three times. What 
is the percentage of brandy left ? 

(81) A merchant sells 49 quarters of com at a profit of 7 per 
cent, and 84 quarters at a profit of 11 per cent ; and if he had 
sold the whole at a profit of 9 per cent he would have received 
£2. los, gd. less than he actually did : what was the price paid 
for the com ? 

(82) A person sells an article at 5 per cent, profit ; if he had 
bought it at 5 per cent less, and sold it for one shilling less, he 
would have gained 10 per cent : what was the cost pnce ? 

(88) A. bought apples at the rate of 5 for id,, and an equal 
number at the rate of 7 for i</., and sold the whole at the rate 
of 2d, a dozen : what did he lose per cent ? 

(84) A wine merchant buys wine at 72s. a dozen and at $45. 
a dozen, and mixes them, and selling the mixture at 65^. a 
dozen, he clears 8^ per cent : how much of each sort did 

he buy ? 

(86) A farmer bought 296 sheep at £1. 7s.6d. each, and 
after paying for their keep exchanges them for 37 cows, which 
he then sold at £1$. per head, thereby gaining 15^5 per cent 00 
his expenditure : what fraction of their cost was the keep of the 
sheep ? 

(36) If I borrow £36$. 4s, Sid at simple interest for 3 years 
at 4 per cent., and let it out at compound interest for the same 
time at the same rate, find to 4 places of decimals my gain 
per cent. 

(87) What does a banker gain per cent on a bill for ;£io5. 
due 1 5 months hence at 4 per cent simple interest ? 

(88) My charges arc 1296 above cost price ; I gain 596 on a 
bill for which I allow £i.6s, yi. discount : what is its amount? 

(39) In what proportions must wines at 15^., 2ar., 26^., and 
30J. a gallon respectively be mixed so as to give a profit of 14I 
per cent, on the cost when sold for 24r. a gallon ? 

(40) If I borrow ;Ci76o. at simple interest and let it out at 
compound interest at 596 for 2^ years, interest being payable 
half-yearly, what per cent profit do I make ? 

III. STOCKS AND SHARES. 

217. The Stocks or Public Funds are the State Debts, 
arising from money borrowed from individuals^ on the guarantee 
of a certain fixed rate of interest for every ^ 100. Thus, if A 
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has ;£ioa in the Funds, he has his name entered on the Bank 
books a^ the person to whom that amount of stock belongs, 
,-uid lo whom the interest tipon it is payable liair-ycarly. This 
interest is called a dividtitd. 

ZIS. The price of ^loo. stock varies from time to time; 
when it is exactly jjloo. it is said lo be at par, if below ^loo. 
at a discounl, and if above ^loo. at a premium. 

Z19. Consols, or Consolidated Annuiiies, and other stocks 
nre quoted on the Exchange between two prices, the first being 
the buyer's and the second the seller's price ; thus — 
3 Per Cent. Consols . . . 103 to 103+ 
Great Western Railway . 150 to 150J 
.md the slock is sold at one or other of these prices or at an 
intermediate one. 

Every transaction in stock is made through a broker, who 
charges £^. or is. td. per cent, (or every £\oo. slock or share 
lie buys or sells ; so that if A. buys Consuls at 92I and sells 
them at 91 J, he will have lo pay his broker 91! + ^ or gij in 
the one case, and receive 91] -J or 923 io the other. 

N.B. — (l) All questions wherein brokerage is allowed will be 
followed by the letter B. (I) Carefully distinguish between 
stent money and sterUng value ; the former is Ihe amount on 
which the interest is paid, the latter is the market value 
pwcenL 

If the principal is in the Funds it is stock money, if it is not 
in the Funds it is sterling moTmy. 

Questions on Slocks can ail be solved by Cause and EfleCL 

Ex. t. Find the value of /i;oo. in the 3 per cents at 93J. 
This means that the price of £100. in the Funds, or iioa 
stock, is 93I, and the value of .£1500. stock is required. 

The first effect is 93ii the first cause is /;ioo. stock; the 
~ i effiect is required, the second cause is /1500. stock. 

.-. Zioo. :^tsoo. ::93i:^- 
.-. ^M. -931-15-/1398, 15J. 
'. Find ihe value of /['. in the r per cents at /. 

too 
Ex. 3. Find the quantity of stock purchased by investing 
j(t6S6. t is. jd. in the 3^ per cents at 96J. B. 

This means that /loo. stock, or one sAare, can be bought 
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for 96 j + 1 or 96I, and the number of shares, or qtiantity of 
stock, that may be purchased with £i6S6. lis. yi,is reauired. 

The first cause is ;£ioo. stock, the first effect is £^l- ', the 
second cause is required, the second effect is ;|^i686. lu. 3^ ; 

•'. £9^' ' £i(i^' "^- 3^- ' ' ;£ioo- stock : x; 

. ^„,^;^1686. 11^3^. X 100, 13492s - S - -^-^lygg stOCL 

Ex. 2*. Find how much stock can be purchased by invest- 
ing ;£P. in the r per cents at /. 

Ex. 3. Find how much I lose by buying j{^8oooa stock 
at 91 } and selling them at 9o|. B. 

For each ;Cioo. stock or share I give ;^9i}. + J, or £911, 
and get £901. - -J, or ^^90. ; .*. I lose on each share £ij, ; 

:. first effect is ;^ij., the first cause is /loo. stock; the 
second effect is required, the second cause is j^Soooa stock ; 

/. ;^ioo. : ;C8oooo. : : £il. : x; 
. ji^. 80000x13 - 
8 X 100 ^ "^ 

Ex. 3*. Find how much is lost by buying £P, stock at p^ and 
selling them at p^ 

100 

Ex. 4. Find the income obtained by investing /3963. kj. 
in the 3 per cents at 94J. B. 

This means that £'^. is the income produced by ;^ioa stock, 
or one share, which can be purchased for £9^\. + J, or £<)Ai^ 
or that an outlay of ;^94|. realises an income of ^£y. : what 
income, therefore, will be obtained by an outlay of /3963. i 5j ' 

The first cause is £94^. ; the first effect is £s, ^ 

The second effect is required ; the second cause is 
£39(>3' 15^-, or;C396375; 

.•. £9A'37S: ;S396375 ''£3-' r; 
. ^^ 3 >< 396375 
94*375 
42 

or r=3JL?wr5?- ri26. 
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Ex. 4*. Find the income produced by investing £P, in the 
r per cents at/; 

Ex. 5. Find the income obtained from ^£3321. in the 4 per 
cents at looj. 

This means that ;£4.isthe income from holding /loa stock; 
what would be the income from holding ;£332i. stock? 
The first cause is ;£ioo. stock ; the first effect is £4. 
The second cause is ;£332i. stock; the second effect is 
required ; 

/. jCioo.:£332i.::£4.:x; 

3321 

3321 »4 4 

•'• •^" 100 -^^32-84. 132-84 

/. Ans. ''£132. 1 6s. g'6d. 

Ex. 5*. Find the income obtained from ;^P. in the r per 
cents at/. 

100 

Ex. 6. Find the difference in income arising from the 
investment of £^736, in the 3 per cents at 91, and the 4 per 
cents at 96. 

96 

The 3 per cents gives "^ ^ . ^288. (see Ex. 4*). 

*5 

364 

The 4 per cents gives ^•^^ ^"£364.; 

/. he would gain £y6. by investing in the 4 per cents. 
2nd Method.— One pound in the 3 per cents realises an 

income of /—. 
91 

One pound in the 4 per cents realises an income of £^^ 
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/. on one pound there is a gain of — — 3- «2LllZ? ■ _!2-. ; 

24 91 24x91 24x91 

4 

:. whole gain-^?3^iii2-;C7^, as before. 

94x91- **' ' 

Ex. 6*. Find the difTerence in income arising from the 
investment of £?. in the r^ per cents at /„ and the r, per cents 

at/r 

/A 

Ex. 7. How much must I invest in the 4 per cents at 100^ 
to obtain an income of ^61, 6x. 9i§|^? B. 

Here the first cause is loof + 1, or 100} ; the first effect is £i. 

The second cause is required ; the second effect is 
/61. 6j. 9j?i<i ; 

.'. lA- ' £^^' 6x. 9JSJ^ : : looj :x; 

. ^,/:6i.6x. 9^x403,^,3^3, 

Ex. 7*. How much must I invest in the r per cents at / 10 
obtain an income I ? 

P = III (cf. Ex. 4*). 
r 

Ex. 8. What rate per cent is obtained on money invested 
in the 3 per cents at 94! ? B. 

f3. is obtained on an outlay of ;£94}. ; how much is that 
loa.' 
The first effect is j^^ ; the first cause is /94i. 
The second effect is required ; the second cause is ;£ioa ; 

.'. ;C94j. : ;C3- ::;£»«>• :^; 

200 
• jr«2JLioo 6eo „ . 

••"^ ""94r i«9^" 

63 
Ex. 8*. What rate of interest is obtained on money invested 
in the r per cents at / ? 

P 
Ex. 9. What is the better investment, the 3} per cents at 94 
or the 4I per cents at 91 ? 

From Ex. 4 it is evident we have to compare the frac- 
94 91 



HUn: 
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Now '-»--Z_, *'. ^ . ", and to compare ihese we may 

94 188 91 364 ' 

bring Ihem to a common numerator, 1 33 ; the two fractions may 

11, Jil. And since the latter fraction has ilic 

laller denominator, it 1. 



the greater fraction ; 

would be better to invest in the 4} p<r cents a' 
Ex. 10. A man invested ^3565. in the ij per cents 



From Ex. 3. The number of shares he purchased at first 
_ 356s ^ 14260 . 
6iij 151 ' 

7130 



Hen 



-51 ^ 

t sells out these shares, and realises by the sale 
14^60 58 



is money he invests in the 4 per cents at 96I ; 

-. his second income , 'JH^ - Jl . 8, ■? ; 
35" 775 I ' 
_i426o [5_ 32» 58 



'. the difference in his ii 



. '4=*^ « (3875-3713) _ ^4g*xi6 3 
351 3»77S asi-r« 



_ Ex. lo*. I invest £P. in the r, per cents at p,. and when 
lliey are at /, I sell out and invest the money in the r, per cents 
atp,- And the alteration in my income. 




XZO. Skares. Calculations on slock are, with slight altera- 
appljcable 10 shares. Thus, sharu issued at £iix, fully 
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paid up, and sold at a discount of £j. — f>. for £}%, — may be 
compared to ;£ioa stock at £ti, by multiplyiag share and price 
by 4. 



Ex. II. The shares in a company are issued at 35. booglit 
at 3 premium, and yield a six-monUily dividend of £i. 151.; 
find (1.) the sterling value of the shares per cent., (iL) ^ rate 
of interest, and (iii.) the income derived nrom investing ;i^i9oa 
in them. 

(iil) _£_-ii^ /. Ans. ^£i7S> 
^ ' 1900 38 

The following exercise is arranged to illustrate the examples 
here worked out 

Exercise 14a 

(i.) Find the value in sterling money of 

(1) j£i5oa in the 3 per cents at 82. 

(2) iMQO. „ 3i n ,1 90. 

(8) £^ooo, „ 3i „ „ 97i. B. 
(4) £^^\o. bank stock at 188 J. B. 
(•) £^ZV^ 3% consols at 94J. B. 

(6) ;C937' I2X. ii<i 3% consols at 90J. B. 

(7) ;C768. 17J. iiiL 4 J per cents at 88. B. 

(8) ;^27468. loj. 5 per cents at 89J. B. 
Find the price of the stock, when 

(9) ;^26oo. in the 4 per cents is worth ;C24i8. 

(10) ;Ci920. in the 3 per cents is worth £^\\%^. 
(U) ;C224a in the 3 J per cents is worth ;^i834. 

(12) ;Ci743 in the 3^ per cents is worth ;£i444- i<3tf- 2j/i J^. 

(ii.) Find the quantity of stock purchased by investing 

(1) 2000 guineas in the 3^ per cents at 94. 

(2) ;£5oo. in the z\ per cents at 94. 
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(4) 400 guineas in ihe 4 per cents at 94. 
(B) ^1606. in the 4 per cents at looj. 
(6) /58a 5J. in the 3i per cents at 90). 
{'} £3097. in the 5 pet cents at 1055. B. 
(8) 1000 guineas in the 3J per cents at 99}. I 

Find the price of the slock when 
(B) ;£ai53. iw. bank stock 



be purchased foi 
be purchased for 



4^. lid. B. 

(10) ^901. 9J. \oii. bank slock 

(11) ^587. I ST. i\\d, bank slock can be purchased for ^540. 
(U) jC'Soo. bank slock can be purchased for /i 350. B. 

(iii.) Find the gain or loss on ■ 

(1) ^icwo. stock botight at 97J, sold at 83J. 

(2) £^00. stock bought ai 98J, sold at 103. 
(8) ^2400. slock bought at 79}, sold at 86. !i. 

Find the quantity of stock held when 

(*) £iV ^^s gained by buying at 75 and selling at 77. 

(8) ^75. was lost by buying at 80 and selling at 75. 

(6) £i72. was gained by buying at 86 j and selling at 89 j, B. 

Find the selling price of the stock when 

(^) ^5ooa bought at 93 was sold at a loss tA £i^. 

{•) /80000. bought at gij was sold at a loss of /1500, B. 

(») ^17500. bought at 88J was sold at a gain of ^175. B. 

Find the buying price of the slock when 

(W) £\ico. sold at ^looj. produced a gain of ^100. 

(11) ;£i()ooo. sold ai 94j produced a gain of j£40. B. 

(IS) 25000 fr. in the French Rentes sold at 66-9 produced a 



of 117 5 fr. B. 
.} Find the i 
<l) ^£2150. i 



come obtained by investing 
the 4 per cents at go. 
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(5) ;£3220. in the 3^ per cents at 80}. 

(8) £aSV' I Of* ii^ t^c 3 pc'' cents at gof. B. 
(4) ;£35oo. in the 3 per cents at 94}^ B. 

(6) 5000 guineas in the 3^ per cents at io2|. B. 

(6) 5000 guineas in the 3^ per cents at io2|. B. 

(7) ;£3oo3. in the Dutch 2^ per cents at 49I. 

(8) £Z99S' ^^ t^c 3 J per cents at 99J. 

(9) £soii' los. in the 3 J per cents at 96J. 

(10) ;t3285o. in the 3 per cents at 91J. B. 
(U) ;£i274. in the 3J per cents at 91. 

(12) ;£434. 1 2 J. 6d. in the 3 per cents at 9i|. 

(v.) Find the income obtained from 

(1) ;£i5oo. in the 4 per cents at 75. 

(2) ;^20oo. in the 3 per cents at 95. 
(8) ;£20oo. in the 4J per cents at 89}. 

(4) ;£53i. i8j. ^\d, in the 3J per cents at 94. 
(6) ;£446. its, 2^^, in the 3 J per cents at 8 5 J. 

(6) £(>io, in the 4 per cents at 94. 

(7) ;£505o. in the 4 per cents at looj. 

(8) £1(301, 19J. \o\d, in the 3{ per cents at 90}. 

(9) ;£2935. los, io\d. in the 5 per cents at losj. B. 

(10) £^Z9' 1 2 J. (id, in the 3 J per cents at 92 J. 
(U) ;£2i53. los, in the 4J per cents at 188J. B. 
(12) ;£3622. loj. in the 3 per cents at 92^. 

(vi.) Find the difference of income arising from the invest- 
ment of 

(1) ;f 1600. in the 3 per cents at 80, and the 4 per cents at 75. 

(2) ^472 5. « 6 „ 126, „ 9 „ 210. 

(8) ;£36oo. „ 3 „ 72, „ 4 „ 90- 

(4) ;£i725. „ 4 „ 85, n 5 » ^ 

(«) £ZSS0, „ 5 ,» 90, >, 3 *, 79. 

The difference arising from investing in the following funds 
is given ; find the sum invested. 

(6) The difference is £%, — 4 per cents at 75, the 3 per cents 
at 8a 
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aSj 



(T) The diflerence is £lS-—3 P^r cents at 92J, the 4 per 
cents at loSj. 

(8) The difTcrence ts £2. 101.-4 P^r cents al go, the 3 per 
cents at 71. 

(9) The difference is £$. lof. 3i'^.— 3 per cents at 89I, the 
3J per cents at gSJ. 

(10) The difference is 10/^^.-3^ per cents at 96, the 4 per 



r 



a? 

(1) li6. in the 3 per cents al 84. 

(*) j£i4o. in the 4 per cents at 93. 

(a) jCss. 6 fl. 8 c. 7j m. in the 4) per cents al <}2. 

W /'S9- "■*■ in 'he 34 per cents at 105. 

(S) ;£iii. 8j. iI^*^ ■" *-^^ 3 P^i* ^"'s 3< 94i- B. 

(«) ^178. ISJ. 2^V- in tl« 3j per cents at 102J. B. 



il] Al what ri 



r 

■ (1) In ibe 3i per 

■ (» . 3 

■ <» 

■ (<).« 
K (•) ., 3 

■ 0) . 5 

^H^) Which is the more profitable' 

^p {!) The 3} per cents at 93}, or 

■ (I) » 31 . «. , 
■^ (« ■ 31 

(•! » 31 ., 
(•) .. 4 
(1.) riird the charrge of 



will a person n 
toil? 



t44? 
SSr' 



9oJ, 



the 




per cents at 96? 








93? 








SgJ? 








los;? 

86? 



arising from the following 
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(2) Investing £i^iso, in the 3 per cents at 90}, selling out 
at 91, and re-investing in the 3^ per cents at 97 J. 

(8) Investing ;£5ooo. in the 6 per cents at 80^ selling out at 
84, and re-investing in the 4| per cents at 9a 

(4) Investing ;£3220. in the 3^ per cents at SoJ, selling out 
at 92, and re- investing in the 4 per cents at ;£ 98. 2j. Sd, 

(6) Investing ^^51 51. in the 5 per cents at loi, selling out at 
105, and re-investing m the 4} per cents at 102. 

(6) Investing £907$- in the 3 per cents at 90}, selling out at 
91, and re-investing in the 3J per cents at 97J. 

Exercise 141. 

(1) Find the capital required to buy ;C25oa stock in the 3 per 
cents at 92 1. 

(2) Find the price of the stock when ;£8oa stock can be 
purchased for ;£740. 

(3) A certain sum is invested in the 5 per cent stock at 
loi ; the stock rising to 105, it is sold out, and the proceeds 
invested in the 4} per cents at 102 ; thereby a change of in- 
come to the amount of £$. 12s. bd, is effected. What is the 
sum invested? 

(4) A person transfers j^sooo. stock from the 3 per cents at 
72, and invests the proceeds in a 4 per cent stock, thus in- 
creasing his income hy £\o,\ what was the price of the 4 per 
cent, stock ? 

f6) How much stock must I hold in the 3 per cents at 8o|, 
so tnat if I transfer it to the 4 per cents at 98 I may increase 
my income by £Z, 8j. ^\d, ? 

(6) A person sells out ;£i475. consols at 75J, and invests 
this sum m railway stock paying 5 per cent, at i ic^, and his 
income is increased by £^, i8j. 4</. : what was the rate per 
cent, of the consols ? 

(7) A person sells /800a 3 per cent, consols at 92J, and 
invests the proceeds in railway shares at 102, thus increasing 
his income by £\2^* \s, 3]?^ ; how much per cent did the rail- 
way shares pay ? 

(8) By investing /2681. 5^. in the 3 per cents, selling out 
therefrom, and re-investing in the 3I per cents at 98^, I gain 
£^, lox. 3iVi^' ii^ income : what was the price of the 3 per cents? 

(9) I invest £iQO, in the 3^ per cents at 96, sell out« and by 
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my income by io,l(/. : what 
I give for ihe 4 per ccdl slock ? 

(10) What sum must I invest in the 3 per cents at S3, so 
that by selling out when they have risen 1 per tent., and 
rc-investing in the 4 per cents at 96, I may increase my income 
by ^6. 51.? 

(11} I invest /[8150. in consols at 90J; when ihcy rise to 91 
I sell out, and re-invest in shares at 97J paying 3^ per ccni., 
ibas increasing my income by ^56. 6^. 81/. : what was Ihc rate 
per cent, of the consols? 

(U) A person invested j^sooo. in the 6 per cents, sold out 
when they reached S4, and re-invested in the 4J per cents at 
90, thereby increasing his income by ^112, loi. ; what did he 
give for the 6 per cents ? 

(11) If 1 invest /322a. in the 3J per cents at 80}, at what 
price must I sell out, so that by rc-investing in the 4 per cents 
at ^98. II. Sd. my income may increase by £io. ? 

(M) I invest ^5151. in the 5 per cents at 101; on their rising 
4 per cent. I sell out, and buy shares at 102, and increase my 
income by £$. I2s. bJ. : what rate percent, did the shares pay? 
(15) A person invested ^£9075. in the 3 per cents at 90J, and 
when they had risen to 91 he sold out, and bought shares 
paying 3J per cent., and increased his income by ^26. 13J. 41/, ; 
what did he give for the shares ? 

n sells out of the 3 per cents at 86}, and gets 

vests one- half of this sum in the 4 per cents al 

I the 3i per cents at 94, find the 

(17) A company, whose capital is /2500000,, pays 6} per 
ceat. per annum to its shareholders, clear of income-tax at ^d. 
ID Ihe £. : find the total annual receipts, the expenses being 
60 per cent, of the gross receipts. 

{«) If the 3i per cents be at 91, how much must I invest in 
them m order 10 have a yearly income of ^932., after paying 
7rf.inlhe/;.income-la»? 

(Ifl) A person has ^£500, a year from shares in water works 
which pay 10 per cent dividend ; he sells so many of these 
shares at a premium of 50 per cent, as when the proceeds are 

[Mted in the 3 per cents at 90 bring him .£2oa a year : what 
not has he from the remainder of his shares? 
CM) 



97, ana i 



(80) The receipts of a railway company are apportioned 
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follows : — 48 per cent, for working ejqpenses, 10 per cent lor 
ihe reserve fund, a guaranteed dividend of 5 per cent, on one- 
fifth of the capital, and the remainder, ;£320oa, for division 
amongst the holders of the rest of the stock, bein|^ a dividend 
at the rate of 4 per cent per annum : find the capital and tlie 
receipts. 

(21) A person who has £2gs4, in the 3 per cents at 80^ 
transfers his capital into the 4 per cents, thereby increasing his 
income by £Z, Ss, g^d,: what was the price of 4 per cent 
stock? 

(22) The price of consols is 88| : how many railway shares, 
the market price of which is £S, 1 5^., can be purchased for 
y^iooo. consols? 

(28) A person sells out of the 3 per cents, and invests his 
money in railway 5 per cent, stock at par : his income is thus 
increased £6^^, per cent: what was the price of the 3 per 

cents ? 

(24) A person sells out of the 3 per cents at 96, and invests 
his money in railway 5 per cent stock at par : find how much 
per cent, his income is increased. 

(25) What is the price of the railway 5 per cent, stock, so 
that a man who sold out of 3 per cents at 96, and invested in it, 
increased his income by £$0, per cent ? 

(26) When the 3 per cents are at 91}, find how much can 
be bought for £S4o, 

(27) I sell out of the 3 per cent, consols at 99, and invest in 
exchequer bills bearing interest at the rate of 2^d. a day per 
cent, when the bills are at a premium of 7s, 6d,i what enect 
has this on my income ? 

(28) 2 persons have each a capital of j£i2ooa; one invests 
it in the 3 per cent, consols at 90^, the other in railway shares 
paying 5 per cent, at 103 J : find by how much the income of 
the one exceeds that of the other. 

(29) By a reduction of the interest on exchequer bills from 
2hd. to i^^. per cent, per day a person loses at the rate of 
^152. js. 9^. per annum : what amount of exchequer bills does 
behold? 

(80) What sum must I invest in the 3^ per cents at 97^ to 
obtain an income of £^Z^ lbs, yi,l 

(81) Which is the better stock for investment, the 3J per 
cents at 92I or the 3 J per cents at par? 

(82) If a person invest in 4 per cent, stock at y^^^ at what 
rate per cent, will he receive interest for his money ? 
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(81) When a 3i per ctnl. stock is at 93, find what price a 
4^ per cent, slock must be at in order that an investment may 
be made with equal advantage in either stock. 

(84) Compare the income arising from ^9855. invested in 

3 per cents standing at 90, and ;£ 10201. invested in 3i per cents 
standing at loi. 

(35) How much money will be required to purchase 
^86ii. lot. 51/. stock in the 3 per cents standing at 87J, and 
what interest will the purchaser receive? 

^36) A speculator buys sharei when they are igj, /15. 
having been paid up, and sells them again at £^yi. gj. ivhen 
/jj. has been paid up : how much per cent iloes he gain or 
lose? 

(87) A man invests ^£9600. in the 4 per cents at 80, and at 
the end of each year invests the dividend which becomes due 
in the same slock : find his dividend at the end of the third 
ycur, the funds remabing all the lime at So, 

(88) The value of money increases from 4 per cent, to 5 per 
cent. Supposing this to have a corresponding influence on the 
funds, how much ought (he 3 per cent, consols to fail ? 

(89) I bought into the 3 per cents standing at 92^, and sold 
out again when they had risen to 96J, improving my income by 
investing the proceeds in the 5 per cent, slock at par lo the 
extent of ^183. ij/. pL-r annum. What amount of stock did I 
purchase in the 3 per cents, and what had I to pay for it ? 

(4fi) What sum must a person hate invested in the 3 per 
cents at 90^ if a transfer of \ of his capita! lo the 4 per cents at 
1 1 5 would mcrease his income ^7. ? 

(U) If a person transfer from the 3 per cent, slock which 
he has at 73i to the 3) per cents at 81 J, he would increase his 
income ^^4. los. : how much stock has he in the 3 per cents? 

(*2) Find value of 4 per cent .<!tock thai will give 5 per 
cent interest after paying id. in the ^. income tax 

(«) A person invests half of f^iyxi. in 3 per cent, consols 
at 90, and the other half in Chilian 6 per cent bonds at 75. 
Kind his average rate of interest ; and if he sell the consols at 
par and the bonds at 37J, find the reduction in his capitaL 

(M) How much must I invest in the 3 per cent, stock at go 
in Older that when 1 sell j^jooo, stock at 93^ and the remainder 
■t 84J I may gain /6. 51.; nod if I invest the proceeds in the 

4 per cents at par, had the dilTercnce in my income 
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(46) A certain sum invested in the 3 i>er cents gives an 
income annually of £7^, ; the same sum in a 5^ per cent 
stock at par would produce an income oi £126. ijx. i^tLi what 
was the sum and the price of the 3 per cents ? 

(46) A person sells consols at 95}, and on their Csdling he 
sells the same quantity at 92 j, but on their again rising he buys 
back the whole at 94^ : what does he gain or lose by Uie trans- 
action ? 

(47) How much Midland stock, paying 5^ per cent., at 105!, 
must I sell so that by purchasing wiSi the product South 
Eastern stock, paying 4 per cent., at 78J, I may gain £Z' 5^* 3=^ 
in income ? 

(48) The 3 per cents are at Z7\y and the 5 per cents at 
131^ : which is the better investment? and what amount in- 
vested would produce a difference of £^0, in a man's income ? 

(49) What must be the market value of the 4 per cent stock 
in order that, after deducting an income tax of 4^. in the ;£., 
it may yield 5 per cent interest } 

^60) What must be the value of 5 per cent, stock that after 
paymg an income tax of 10^. in the £,^ it may yield 5f per 

cent interest? 

(61) A person buys 5 shares in a concern at 40, next year 
the pnce is 45, and every succeeding year there is a Hall of 4. 
Each year he sells out i share, and finds, at the end, he has 
neither gained nor lost. What interest did the concern pay ? 

(62) A person has £sooo, stock in the 3 per cents, which he 
invests in the 3^ per cents at S7 J, thus increasing his income by 
£1, : find the price of the 3 per cents. 

(68) Find the sum which must be invested in the 3 per 
cents, at 90, at simple interest payable half-yearly, to amount in 
23 J years to ^23 17. sterling, the price of the funds remaining 
unchanged. If the funds rose to 96, in how many years sooner 
could the required amount be realised ? 

(64) By investing ^ of a sum in the 3 per cents at 90, | of it 
in 4 per cent preference shares at par, \ of it on mortgage 
at 4^ per cent., and the remainder in New Zealand 5 per cent 
stock at 104, a person has an income of ;£48i. i6s, Sd,: find 
the sum invested. 

(66) If the 3 per cents are at 95, and Government offer 
to receive a loan of ;^5oooooo., the lender to receive five 
millions in the 3 per cents, together with a certain sum in the 
3^ per cent stock, what ought this sum to be ? 
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(86) A speculator bought Spanish bonds (yielding no in- 
terest) at iS, 18 Honduras /[oo. bonds paying id per cent, 
interest at 35, and 27 Turkish £100. bonds paying 5 per cent. 
at 4;. At the end of 2 years he sells the Honduras stock at 15, 
and the following year he sold the Spanish at 35. and thu 
Turkish at 46. Including the interest, he gained £\ 146. : what 
number of Spanish bonds did he buy ? 

(81) A man invested a sum of money in the 3 per cent. 
consols at SS, and at the end of 4J months, after receiving a 
half-year's dividend, sold out at 87J : at what rate per cenL per 
annum did he receive interest on his capital ? 

(SS) How much must I invest in the 5 per cents at 1 17J to 
yield £2^. more income than the same sum invested in the 
3 percentsat92i? 

(19) A person has a certain capital, half of which he invests 
in the 3 per cents at 90, and the otticr half in the ; per cents at 
1 10 : what was his capital if his total income (from both sources) 
is ^6883. lof. ? 

(80) A man has stock in the 3 per cents, which brings him 
in /Z40. a year. He sells out ^ of the stock at 87 j, and in- 
vests the proceeds in railway stock at 174J: what dividend 
per cenL ought the railway stock to pay, so that he may 
■ ■ income ^40. by the transaction ? 



PXXII. EXCHANGE. 
£21. Exchange is the reduction of a sum of money in the 
coinage of one country into its equivalent value in the coinage 
of another country at a given rate. 

The standard rale of exchange, depending only on the in- 
trinsic value of the coinage of two countries, is called the fiar 
of exchange- 

The actual rale of exchange at any lime, depending both on 
the intrinsic value of the coinage and on the stale of trade 
between the two countries at that lime, is called the course of 
exchange. 

Arbitration of exchange is the dctenninnlion of ihe rale of 
exchange between places by knowing their rates with inter- 
mediate countries. 

It will be seen from the following examples that all such 
reduction can be effected by Chain Rule (204)- 

Ex. I. Exchange ^rooo. into francs, the rule of exchange 
being ::3 francs 37^ centimes per £. sterlin;;. 
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I franc » loo centimes 
i^i^ 25*375 francs. 

/. ;£iooa -25375 francs. 

Ex. 2. Exchange 3000 dollars into English money at the 
rate of 4^. 6d, pner dollar, when English money is at a prcminm 
of 10 per cent, in America. 

Here it is clear that ;£ioo. sterling would purchase jfiia 
worth of American dollars. 

Therefore if x he the number of pounds sterling required to 
purchase 3000 dollars, 

£x. = 3000 dollars 
I dollar B 9 sixpences 
40 sixpences- 2^1. 

II -IQ. 

/. iir=/675a 
or x^£fiiy. i2s, Z'-^d, 

Ex. 3. I buy 1000 dollars U.S. bonds, 6 per cents, at 86J: 
find what they cost me, brokerage ^ per cent, and the nominal 
par of exchange 4^. 6d. per dollar ; find also my income, the 
course of exchange being 4^. o^^. per dollar. 

Here, to buy 1000 dollars U.S. bonds, I must spend 
1000 X 87 -T- 100 dollars =-870 ; />. 870 x 4jj. -.^^199. 15^ 

And my income is 

l.???JL" X 4s. o^d. = 4J. oJ</. X 60 « ;^i 2. 2J. 6r/. 

Ex. 4. Wheat costs at Paris 22 francs 50 centimes the 
hectolitre ; the same quantity at London costs £2, i8x. 6i^ the 
quarter. If i (quarter = 2*9078 hectolitre and £1 « 25*25 francs, 
in which place is wheat the dearer ? 

X francs at London - 1 hectol. 
2-9078 hectol. « I qr. 
I qr. « 702^. 
240I/.-/1. 
;Ci. « 25-25 fr. 

. 702x25-25 

240 X 2-9078 

.•, wheat is 2 francs 90 centimes dearer at London than at 
Paris ; or 1289 per cent, dearer. 
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Exercise 142, 

0) ^^ £i°''- is 'o be transmitted from LonJon to a person in 
SL Petersbufg ; will he gnin or lose, and how much, by having 
it sent to Paris, the exchange being ;i74 francs for £t^ 
3 roubles for 13 francs, and $i}2 roubles for £1, ? 

(a) If 98 Spanish reals-25 French francs, 53 francs = 
9 Frankfort florins, 30 florins -49 Hamburgh marks, and 192 
marks-;; Norwegian dollars: bow many Norwegian dollars 
arc equivalent to 2048 Spanish reals ? 

(3) Cotton is quoted in New Orleans 41: cents per lb. (ex- 
change 156J), freight and all charges are ji/. per !b. : what will 
be jls cost price in Liverpool ? 

(4) Cotton is auoicd in New Orleans 40 cents per lb. (ex- 
change i3o),freigtit and all charges arc ^'/. per lb. : what will be 
its cost price in Liverpool ? 

(8J If I sell 434 sovereigns at zyj francs each, and buy 
Spanish piastres at 5-4 francs each, selling the lailcr at 5'& 
francs each, and buying sovereigns at sS-jj francs each : And 
the gain or loss. 

(•) I^ JC^■--° thalers, 35 thalcrs-93 francs, 37 francs - 
5 scudi, 6j scudi '• 1 35 gulden : how many gulden in £3. ? 

(T) What is the rate of exchange between London and 
I'aris when securities, which arc sold at Hamburgh for 13 marks 
!oj. per £1. sierting, and bought at Amsterdam at 3S'os florins 
for 40 marks, and which will purchase French securities at the 
rateof 58 florins for ijo francsf (i6j.-i mark.) 

(5) A person on leaving England exchanged liis money for 
French at the rate of 25 francs for i sovereign, and on arriving 
at Munich received 135 Bavarian gulden for 300 franca : what 
was his loss (t) in English money, (2) in French money, sup- 
posing a gulacn - is. S^d. ? 

(») A merchant in Hamburgh delivers goods to a merch.int 
in London at 5 m. i6pf. per pfund, a pfund- ro68 ibs. The 
London merchant remits payment al 20^1 pf. per £1., and sells 
the goods at ^27. for 100 lbs. ; what is his gain or loss per cent. ? 

(10) AVhen British standard silver is valued at 5/. iji/. an 
ounce, find how many francs are equal lo 20t., having given 
that I lb. troy standard silver, H fine, is coined into 66 shillings; 
I kiiog. French standard silver, '^ fine, is coined into 200 friuica; 
and I kilog,"i;432 grains. 
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XXIII. THE METRIC SYSTEM. 

222. The Metric Systefn of weights and measures is nov 
in use in many countries in Europe. 

The basis of ail measurement is the putre^ the ten* millionth 
part of the distance from the North Pole to the Equator ; or 
equivalent to about 39*37 inches in English Measure. In the 
formation of the multiples and submultiples the decimal system 
is followed ; the Greek prefixes to any unit denoting the mul- 
tiples, and the Latin prefixes the submultiples. Hien the 
metre being the unit of length — 

Its multiples are — 

deca-metre denoting 
hecto-metre 
kilo-metre 
myria-metre 

Its submultiples are — 

deci-metre 

centi-metre 

milli-metre 






ID metres 
100 
xooo 
loooo 



» 



denoting 






luoo 



j^jj metre 
00 >» 



The units of Metric Measure are — 
(i) Length — the metre. 

(2) Surface — the are = 100 square metres. 

(3) Solidity — the st6re « i cubic metre. 

(4) Capacity — the litre « the cube of the tenth part of a 



metre. 



(5) Weight — the gramme "the weight of distilled ^-atcr 
which fills the cube of the hundredth part of a metre. 

(6) Money — the franc — a coin weighing 5 gnunmes, 9 parts 
silver, i part copper. 



:. The following are rough approximates in Englisb 
measures — 

The kilogramme is about 2| lbs. avoird. 

The litre „ i| pints 

The kilometre „ 5 furlongs 

The hectare „ 2k acres 

25 francs „ £1, 



MSTmO SYSTEM. 293 

225. From these data we will show how a complete table 
of weights and measures, with their English equivalents, may 
be constructed. 

Ex. I. Given that one metre - 39*37079 inches, express one 
hectare in acres. 

3 )39*37079 inches 
12 )13-123563 

1*09363 yards 

/. one square metre « (1*09363)' square yards - 1*19601 
square yards. 

1-09363 

363901 

109363 

9842 

328 

65 
3 

48400 )119601( 2 *47 1 1 4 

22801 

3441 

53 

5 
I 

.•. one hectare - loooo square metres = 2*471 14 acres. 

Ex. 2. One gramme « 15*43234874 grains, express one tonne 
in tons. 

One tonne - 1000000 grammes 

" 15432348*74 grains ; this divided by 7000 
"> 2204*62124 lbs. avoird. ; this divided by 2240 
« "984206 tons. 



\m The following table contains the weights and measures 
chiefly used, with their English equivalents — 

I yard = '91438347 metre 

I foot - '30479449 metre 

I inch - *02539954 metre 

I mile = 1*6093149072 kilometre 

I grain troy « *o6479895 gramme 

I pound avoird. *> '4535926525 kilogramme 



9M 



I ton 


- it>i6o4754i6 tonne 


I acre 


- *40467ii hectare 


I gallon 


« 4*54102 litres 


I metre 
I metre 


- it)Q563507 yard 
• 3-3&8993leet 


I metre 


= 39'37O7904 inches 


I kilometre 


- *62i383 mile 


I gramme 


-15-43234874 grains 


I kilogramme 


• 2*20462125 lbs. avoird. 


I hectare 


a 2-471 14 acres 


I litre 


» -220215 gallon. 



We will now work out a few examples. 

Ex. I. Express 5*60723 hectares in acres, roods, poles. 

We see from the above table that one hectare- 2*4711 
acres. 

.*. 5*60723 hectares - 5-60723 x 2-471 14 acres. 



560723 

411742 

1121446 

224289 

39251 
561 

56 
22 

13*85625 acres 

4 

3*425^ 

40 

i7xxx> 

.•. Ans, « 13 acres 3 roods 17 poles. 

Ex. 2. A litre of alcohol weighs 792 kilog. : find the weigi 
of a cubic foot in lbs. 

A litre = a cubic decimetre 
One metre = 30*37079 inches. 

/. one decimetre « 3*937079 inches 

B -328089 foot. 
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.*. one cubic decimetre - ('328089}' foot 

328089 
980823 

984267 

65617 

26247 

262 

29 

1076422 

9808323 

0322926 

21528 

861 1 

86 

9 



•0353162 



/. one litre a one cub. decim. - •035316 cub. ft. 

but one kilog. «- 2*20462 lbs. 

.'. one litre of alcohol » 2*20462 x 792 lbs. 

- 1 74605904 lbs. 

.". one cub. ft. of alcohol » 174605904 ~ •035316 

-49'44lbs. 

Ex. 3. Find the price per yard in English money at 
7-85 francs per metre, ^x. being equivalent to 2575 francs, or 
the exchange being 2575. 

I metre ■• 7*85 fr, 

1*0936 yds. - 1 metre (from the table) 
£x. - 1 yd. 

• X- ; g7-85 

. . .♦ * 



2575 X 109363 

2575 28i6i)7'85o(-27^J 
363901 2218 9 

25750 247 

2318 22 

77 

I 

28*161 Ans, - ss. yd. 



'P"»td,„sj 



'■J Acres inio h«, ^ 
») Gallon, b 
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I) I4'as metres cost 195-3 francs : find the price per yard 
m saillings. 

(H) The weight of one tonne of vin dc Bordeaux is 3;7'So4 
kilogs., its density being '9939 : find the weight in tons of the 
same volume of water. 

(16) If 4-654 kilogs. of paint arc spread over 6S85 square 
metres: how many square feet a.re covered by one kilogramme 
of paint i 

(18) ^7; Hires of wine are mixed with I2'4 litres of water : 
express m pints the quantity of water in a litre of the mixture. 

(IT) 4'5 seconds elapsed between the^iu-A of a gun and the 
report beingperceived by a person; express in inches his disiajice 
from the gun. 

fl8) 1575 kilogs. of sugar cost 4250 francs; find ihc price 
per pound. 

(IS) l'8; litre of wine cost 1 franc : express in pounds the 
cost of 4736 litres. 

(80) A pedestrian, who travels 5 leagues a day. starts from 
Fontainebleau 10 reach Lyons ; 3 days afterwards a courier, 
who travels 15 leagues a day, starts from Paris also for Lyons, 
and overtakes him in 3 days ; express in miles the distance 
from Paris to Fontainebleau. 

(21) A battle lasted 10 hours ; there were 30 pieces of 
cannon, each fired 7 times in the hour, the charge for each piece 
was 4 kilogs. of powder costing i-8 francs each ; what was the 
whole expense in pounds t 

(M) A merchant bought 5 tonnes of wine, each containing 
200 bottles. He paid for 3 of them at the rate of 150 francs a 
piece ; to the 5 tonnes he adds too bottles nf water, and by 
selling the mixture at 75 franc a bottle, he gains 1 75 francs ; 
what was the price of the two last tonnes? 

(83) In a college which numbers 360 pupils, 4pupils consume 
daily a litre of wine : what is the annual wine bill, if a (onne cost 
60 francs and contains 3oo bottles, and 4 bottles contain 
3 litres? 

(»4) A man has 33 teeth. A pauper agrees to have all his 
teeth drawn, provided he receive 2 francs for the first tooth, 4 
for the second, 8 for the third, and so on, and return 3 francs 
for the first tooth he refuses to have drawn, q for the second, 
27 for the third, and so on. After having lost 19 teeth, pain 
obliges him to discontinue the operation ; what sum of money, 
besides his 19 teeth, does he lose? 



('«) If., """"»» 

(S3) A r ^"^ 

'"'■ancs ■ J/'^ P'^'^e of ra- 



^^^^^^^^^^^^■^^^^H 


^^^^^^^^^^^^^^^^^^^^^^H^^^^^^^^^H 
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(40) A vessel contains 703 litres of liquid whicli cost 
S'l francs a kilogranime : how much will the liquid cost if ii 
weigh ij as much as the same quantity of water? 


(41) The number of kilogrammes to ihe litre expresses ihc; 
specific gravity referred to water as unily : find the weight 111 
pounds of a cubic fool of the following :— 


Air . . ."•,"■ 
Carbonic Acid . 153 
Hydrogen . . -07 
Oxygen . . 116 
Nitrogen . . -97 
Steam at 21;' . -47 


Pure water. . 1 ■ 
Sea water . . roi5 ■ 
Alcohol, proof '916 ^1 
Sulphuric acid . t'8 ^M 
Mercury . 13'6 ^H 


(48) Given the weight in pounds of a cubic foot of the fol- 
lowing substances, find tlicir specific gravity :~ 

Weigh, waghi 

Iron, cast . . 444 Tm . . 460 

Iron, wrought . 4B0 Zinc . .437 

Steel ... 490 Silver. . 655 

, Copper . . 550 Gold . .1190 

_ Lead . .713 Platinum . . 1344 


^b Find a multiplier or divisor which gives the price in 
■English money :— 


H^ (48) Per yard, given price per metre in francs. 


(44) Pet square yard, given price per square metre in 


(46) Per acre, given price per hectare in francs. 


■^ (48) Per gallon, given price per litre in francs. 


^k (47) Per bushel, -iven price per hectolitre in francs. 


^M (48) Per pound avoird., given price per kilog. in francs. 


^M (49) Per cwt., given price per quintal in frants. ^^_ 


^M (H) Per ton, given piice per millicr in francs. ^^^^^^| 


1 XXVI. MENSURATIOK. ^^^B 


H AREAS. 1 


V 2*7. If we take a line Mi as our unit of length, and 1 

^ describe a square on it. this square may be taken as Ihe unit of ■ 

ares ; and the number of times this square is contained in any H 

pven area is the measure of that area. ■ 

For instance, construct a rectangle H KLM such that H 

^ 1 
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HK-5AB, KL-4AB, and let parallel lines be drawn 
through the points of section, as in figure. 



H 



B 





D 




C 



































K 



M 



Then A B is the unit of length, A B C D is the unit of area : 
H K contains A B 5 times. .'. ^ is the measure of A B, and 
H K L M contains A B C D 20 times. .*. 20 is the measure of 
the area H K L M. 

.'. to find the area of a rectangle, we multiply the measure 
of the length by the measure of the breadth, and the product 
will be the measure of the area. 



Next, suppose H K does not contain A B an exact 
number of times, so that H K = 3J x A B, then the measure of 
H K will be 3J, and similarly, let the measure of H M be 23 : 
what will now be the measure of H K L M ? 



H 



M 



K 



R 



L 



Q 



Produce H K to P, so that H P-4H K, and H M to R, so 
that H R = 3 H M. Then the measure of H P is 15, and that 
of H R is 8. Therefore the measure of H P Q R = 1 5 x 8 by the 
preceding case, and it contains 11 K L M 12 times. 
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I 



■. ihe 



Thus, we have shown that, «hether 
length and bre.idth be integers or fraclion: 
area U iheir product. 

Conversely, given the measure of the area and the 
of either the length or breadth, their quotient will be the 
measure required. 

Ex. I. Kind the area of a rectangle 5 fL 4 in. long, 4 It. 3 in. 
broad. 

If we lake one inch as our unit, the measure of ihe lengili 
will be 64 and Ihemeasure of the breadth 51, and the measure 
of the area will be 64 "51, or ihe area is 3264 sq. in., or 
32 sq. ft. 96 sq. in. 

If, however, wc take one foot as the unit, the measure of the 
length will be $\, the measure of the breadth 4}, and the 
measure of the area wil! be 5J x 4i, or '/ 1 ',', or -)';> <"■ ihc area 
is 21] sq. ft., or 12 ft. 96 in., as before. 

Ex. 2. The area of a rectangle is 104 sq. yds. 5 sq.ft. 6osq.in., 
one of its sides is 79 ft. : what is the others 

Assuming one foot as the unit, the measure of the area is 
94 1 /j, the measure of the known side is 79. ,■. the measure of 
the side required is ^^i^^-^jg, or "-',"'" A - "«ii"" 11- 
.', the length of the required side is [ 1 ft. 11 in. 

Ex. 3. A room is 10 ft. high, 5 >'ds. 1 ft. long, and 3 yds. 
broad ; it contains a door 8 ft. by 4 ft., Iivo windows, aich 5 ft. by 
4 ft., and a fire-place 6 ft by 4 ft. 6 in. ; how much paper will be 
required to cover the walls? 

The walls of a room may be considered as tcgethcr equal In 
a. rectangle whose length is the circumference of the room, and 
breadth the height of the room : thus, one foot being the unit 
(he measureof the area of the walls is 10 » 2(16 + 9)- 10 k a x 25 
" 500; the measure of the two windows- 2 ■ 5 ( 4-40 ; of the 
fire-place - 6 » 4J - 27 ; of the door - 8 < 4 - 32. .'. the measure 
of the surface to be papered is 500-40-27 — 33 = 401, or the 
area is 401 sq. ft. or 44 sq. yds. 5 sq. ft., iihich is the quantity of 
paper required. 

Ex. 4. The length, breadih, and height of a room ate 

7 yds. I ft. 3 in., 5 yds. 2 ft. 9 in., and 4 yds. in., respectively : 

■^ what will be the cost of the paper 2 ft. broad which will cover 

^h the walls at 9^. per yard ? 

^M Taking one yard as Ihe unit, the circuit of the room ii 



I 
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* 

2 X 13?, the height is 4J, .•. its area is 2 x 13I x 4?- ; the area of a 
piece of paper 2 ft. wide and one yard long is | x i ; its cost 

IS 9^. 

.*. the f St cause is | x i, the 2nd cause is 2 x 13} x 4I ; 
And the ist effect is 9^., the 2nd effect is x, 

/. I X I : 2 X 13I X 4j : : 9//. : X. 

20 3 

/. 4= x^x^xlx|xI=i5oo^-;^6.5J. Am. 



Ex. 5. The length, breadth, and height of a room are 
16ft. 8 in., 15 ft. 9 in., and 14 ft., respectively; the cost of the 
paper at y. tti, a yard is ;^3o. is, \\tf, : find the width of the 
papei*. 

Taking one foot as the unit, the circuit of the room is 
2 X 32y*j, the height is 14 ; and if one penny be the unit of 
price, one piece of paper xiL wide and 3 IL long is 42, the whole 
cost of the paper is 72615. 

.-. ;r X 3 : 2 x 32^^;^ X 14 : : 42 : 726i|. 

y 7 

.^ y 2 X 32 ^ X 1 4 X 42 , j^ ^ 389 ^ 43 ^ ^^ ^ 5 

3x7261^ T +9 I y a!7?4 

4 

= Z = i ft. 9 in. 
4 

/. Ans. = I ft. 9 in. 

Ex. 6. Find the cost of carpeting a floor 23 ft 4 in. long and 
16 ft. 9 in. wide at dr. 3^. a sq. yd. 

Taking as our unit of length one foot, the area of the floor is 
23 J X 163, the area of a piece of carpet 3^ ^; and if one shilling 
be the unit of price, 

The 1st cause is 3 x 3, the 2nd cause 23 J x 16 J. 
The 1st effect is 6j, the 2nd effect is x, 

:. 3^3 •23lx i63 ::6J:a-. 
.-. r- ?° X ^7 X 25 ^ _i_ ^ 469000 

3 4' 4 3x3 12x12x12* 
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12 )469000 

12)39083— 4/i: 
12)3256— II j^. 

271— 4ii^. 
.'. -<4«j.-;£i3. iiJ. 4\ld, 

Ex. 7. The carpet for a room 21ft. 8 in. by 16 ft. 6 in. at 
y. 4|i/. a yard costs £S. iSs.gif. : find the width of the carpet 
in inches. 

Taking one inch as the unit of length, and one penny as the 
unit of price, 

The 1st cause is ;rx 36, the second cause is 260 x 198. 
The 1st effect is 40}, the second effect is 2145. 

/. :r X 36 : 260 X 198 : : 40J : 2145. 

260 X I98x8l_ Xx^x-f-f X4^ X 81 
36x2145 x2 36x«x i^x ^ 

^ 3 

»ii«27 inches 
3 

229. (i) Taking one foot as the unit of length, one penny 
as the unit of price ; if ^, /, d be the height, length, and breadth 
of a room, «/ the width of the paper, and / its price per yard, 
and P the whole cost of the paper, then the relation between 
these quantities may be thus obtained — 

The 1st cause is the area of a piece of paper 7a x 3. 

The 2nd cause is the paper on the 4 walls ^ 2 //(/-i- d). 

The 1st effect is/, the 2nd effect is P. 

/. 3xw: 2A(/+d) ::/: P, 
or P X 3 X a/ - 2 A (/+ ^)/. 

From this result, any 5 of the quantities being given, the sixth 
can be obtained. 

(2) Similarly, for the carpet of such a room— 
The 1st cause is 3 x ^, the 2nd cause is / x ^. 
The 1st effect is/, the second effect is P. 

.*. 3x7t/: lxd::p :Fy 
or 3xa/xP-/x^x/. . 

From this result, any 4 of these quantities being given, the fifth 
can be obtained. 



what is its width ? 

(S) The area of a 
what is its length ? 

(1) A rectangiilar floor ci 
8 ft. 9 in. : what ij 



(8) ;.M,!iyds.ofca 
long by 34 ft. 6 in. bro:id : whi 

(7) 36 yds. 4iti, of paper jl 
cover a wall 1 5 ft. 8 in. long : if 

(S) Find the breadth o! 
and area 377 ft- USJ io- 

(9) What length of paper J 
(]iiired to cover the walls ofa n 
breadth ■ 4 ft. 7 in., and height t 

(10) The area, of x square i: 
a rectangle is 141 sq. yds. 90 in. 
3 ft 4 in. less, how much is the 
the square ? 

(11) If7;g tiles 7in. square 
19 ft. 3 in. long : what is its wid 

(IS) How many pieces of ca 
5 ft. 3 in. long will be requiri 
29 yds. 1 ft. 71 in. .' 
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3°S 



I 



lift. 6 in. wide, is £6. loc. 2ji/. : if the carpet is j yard wide, 
what is its price per yard ? 

(17) What is the width of paper required for the walls of a 
rooin i9fi. &in. long, 17ft. 3in. wide, and loft, high, which, at 
3irf. per yard, costs £1. 7s. 6Jrf. ? 

(18) The cost of a cornice all round a room at jf. 61/. per 
yard is £^. 15J. ijrf. ; the room is 29 ft. long, i3 ft 3 in. wide, 
and I S ft. 6 in. high ; how deep is the cornice ? 

(IB) The length of r ro.im is 14 ft. 3 in., the height is 
1 1 ft. 6 in., and the cost of painting the four walls at 4J'. per 
square foot is ^1X3. 111. 41I. : what is the breadth ? 

(30) A path is made across a field at one end and down one 
side ; ihe field is 79 yds. long and 64 yds. wide ; the area of ihe 
path : area of field : : 141 : 25281 what is the width of the path? 

(21) If the cost of Ihc carpet for a room 20 ft. 3 in. lang by 
16ft. wide at 3J. 41/. a yard be £S., how wide is it.' 

(aa) The cost of papering a room 14 fl- 6 in. long, 10 ft. 6in. 
broad, and S ft. high, with paper sfL wide is £1. is. id. : what 
is the price per yard ! 

(83) A quadrangle is jo ft. long by 40 ft. broad ; it is crossed 
in each direction by a path, and the remainder has to be lurfed ; 
il requires 1600 strips of turf I jft. long and 6 in. broad: how 
broad is the path i 

(M) The cost of papering a room 20ft. long, t2 ft. broat), 
10 ft. high, with paper Zj ft. broad at 4^1/. per yard was 
£t. 13*. 4d. : how much per yard was charged for hanging? 

(IS) I36yd5. 2 ft. 
J7ft- 5 in. long. r4ft. 7in- > 
is the paper ? 

(98) The cost of papering a room 12ft. wide and 1 
high, with paper 21 inches wide at 3W. per yard, is ;£l. 12j 
huw long is the room ! 

(8T) A carpet 20 ft. 6 in. long by 12 ft. g in. 
£y> 9*. loji/. : iind the price per square yard. 

(It) The cost of paper for a room 21 ft. lon^, 10^ ft 
at 7j(/. per square yard, is £2. ly. 4jf£ : how wide is it' 

{B9) A room loft high, 20 ft. long, and 16ft. wide c 
» door 8 fL high by 4 feet, wide, and windows each 5 ft. by 3 ft. : 
if 73^ sq. yds. of paper are required for the walls, how many 
windows were there ? 

(to) A room is 10 fL high, ; yds. t ft. long, and 3 yds. broad ', 



. of paper are required for a room 
tvide,ajid 12ft. loin.high : how wid^ 



t. high, 
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it contains a door 8 ft. by 4, two windows each 5 ft. by 4, and a 
iire-place 6 ft. long : if it require 44 sq. yds. 5 sq. ft. of paper 
for the walls, how wide was the fire-place ? 

(81) The cost of carpet for a room 16 ft. wide is£i^is.^; 
the carpet is j yard wide, and costs 5^. jd, a yard : how long is 
the room ? 

(82) The cost of painting a room 22 ft. 5 in. long, 18 ft. 4 in. 
broad, and 10 ft. 9 in. high, is £2g, 4s. id. : how much is that 
per square foot ? 

(88) A room 11 ft. high and 17 ft. long requires 88 yds. of 
paper to cover its walls, and 24J sq. yds. to cover its floor : how 
wide is the paper? 

(84) The cost of papering a room 10 ft. 8 in. wide, 9jft. 
high, with paper 2 ft. wide at 2j^^. a yard, is 19.^. 9|</. : how 
long is it ? 

(85) A plot of ground 50 yds. long and 40 yds. wide is laid 
with sods 6 in. broad ; the sods cost £^6, at 3^. per hundred : 
what is the length of a sod ? 

(86) What quantity of Turkey carpet is required for a room 
20ft. 4 in. long and 18 ft. Sin. broad, allowmg a margin of 
2 ft. 8 in. all round ? Find also the number of tiles, each 
8 in. by 4, which will be needed to fill this margin. 

(37) Find the price per yard of paper 2 ft. wide required for 
a room 17 ft. 4 in. long, 12 ft. 8 in. broad, and 12 ft. high, when 
the whole cost is ;£ 3. 1 5J. 

(38) The cost of carpet } yard wide, at 5J. 6d. per yard, for a 
room 19 ft. 6 in. long is ;£i2. 2J. ^Id : what is the width of the 
room? 

(39) It costs £643. 10s. gd, to level and turf a square cricket- 
ground at gd, per square yard ; it costs ;£i96. lof. to inclose it 
with iron railing : what did the railing cost per yard ? 

(40) The area of a square cricket-field is 9.icres 3 roods 
8* 1 6 poles. A running-path of the uniform width of 3*9 yards is 
constructed close to the boundary of the field at a cost of 4^. 
per square yard, and the remainder of the field is laid down in 
turf at a cost of 5^. 6d. per hundred square yards : find the 
total cost of preparing the field. 

(41) A room is 24 ft. long, 13 J wide, and 9 J high ; the ceil- 
ing is whitewashed at yd, the dozen square yards ; the walls are 
papered at ^d. the square foot (deducting 16 per cent, for win- 
dows, doors, etc.), and the floor is carpeted at y, yd. the squcire 
yard : find the whole cost. 
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Z30. To find the volume 
c proceed thus : — 



II. SOLIDS. 

retcangular parallclopiped, 




Let A B be our unit of length, and let HK contain AB 
5 times ; then its measure is 5. Similarly, let the measure of 
K L be ^< and the measure of M H be 4. Now, if we divide 
M H into 4 parts, H K into 5 parts, and K L into $ parts, and 
draw through these points planes parallel to the sides, we 
obtain 4x5x5 solids, each side of which equals A B, and there- 
fore the measure of the whole volume -4x5x5. 

Whence we deduce the rule — 

Express the length, breadth, and depth or height, in units 
of the same denomination, and their product will give the 
e of the volume in cubit units of that denomination. 



231. Generally we may state the above thus : Let V be 
the measure of the volume. A, /, 6, that of the height, length, 
breadth, respectively ; then 

V-Ax/xi; 



whence, given any 3 of these quantities, 1 
the 4th. 

Ex. I. Find the cubical content ofaroon 
25 ft. g in. broad, and 16 ft. 9 in. high. 

Taking one foot as the unit of mcasurem 



40ft. lojin. long. 



.-. V-40'jX 



■.16} 



109 



Ex. 2. What is the lenpth of a block of marble 5 ft. 3 in. 
broad, 4 ft. 7 in. thick, which contains 24Scub. ft. 11 16 in 
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Taking one foot as the unit of measurement, 

V. 248:1,^. 5i,/-4iV 
217 

.•./=,t^xiL.t?.3i„ioft.4in. 
48 21 57 3 

III. DUODECIMALS. 

232. The following example will explain the method of 
cross multiplication or Duodecimals, by which rule praaical 
men generally work. 

Multiply by duodecimals 8 feet 2 in. 4 parts by 4 feet 6 inches 
9 parts, and the product by 3 feet 7 inches, and express the 
result in cubic feet cubic inches. 

Arrange the work thus — 

824 
469 



32 


9 


4 






(0 


4 


I 


2 







(2) 




6 


I 


9 






(3) 


37 


4 


7 


9 


(4; 


3 


7 










112 


I 


II 


3 




(5) 


21 


9 


8 


6 


3 


(6) 


133 


II 


5 


9 


3 


(7) 



Multiply 1st by 4 feet; 4x4 parts- 16" =1 inch 4 parts 
«B i' 4" ; place 4" under the parts and carry i; 4 x 2 inches 
■=4x2' = 8' and 1' to carry = 9'; 4x8 = 32. Hence (i) is 

32 9' 4". 

To obtain (2) multiply by 6' ; 4" x 6' «= 24''' - 2" ; put down 
o'", carry 2"; 6'x2'«i2'' and 2'' to carry = 14"- i' 2"; put 
down 2", carry i' ; 8 x 6' « 48' and i' « 49' = 4 ft. i '. 

To obtain (3) 4" x 9'' « 36"''- 3"'; 9'^ x 2' - 18'", and 
3"' = 2 1"' = i" and 9"' over; 8x9" = 72'' and i " to carry - 73" 
-6' I''. 

(4) is obtained by adding (i), (2), (3). 

To obtain (5) multiply (4) by 3 feet ; 3 x 9'" = 27'" -2" 3'"; 
3x7''-2r' and 2" = 23"=i' 11''; 3x4'= 12' and i' - 13' 



I r. 
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To obtain (6) multiply (4) by 7';9"'x7'-63"''«5'" 3""; 
7' X 7" = 49''' and 5''' - 54''' - 4'' 6'^'; 7^x4' -28'' and 4" -32'' 
-2' 8"; 37x7' -259' and 2' -261'- 21 9', 

(7) is obtained by adding (5) and (6). 

N.B.— 12''^' (fourths) - 1''' (third) ; 12''' (thirds) - 1'' (second 
or part) ; 12'' (seconds or parts) « i' (prime or inch) ; 12' (primes 
or inches) » i foot. In all cases the product will be the de- 
nomination, shown by the sum of the indices. 

The answer, therefore, to the above sum in feet and inches 
might be written 

133 + — + -^, + -5- + ^-i cubic feet, or 
12 12' 12* 12* 

133 cubic feet 1677^ cubic niches. 

Exercise Z4S 

Find by duodecimals the value of— 

(1) 1 5 ft. I' 3'' X 8 ft. 7' 4'' X 6 ft. 3'. 

(2) 6 ft. I' 3" X 8 ft. 7' 2" X 8 ft. 7'. 

(3) 8 ft. 7' 2" X 5 ft. 7' 1 1'' X 3ft 7'. 

(4) 36ft. 8' X 7 ft. 1 1' X 6ft. 5'. 

(5) 13 ft. 7' X 9 ft. 3' X 2 ft. 5'. 

(6) 5 ft. 6' 4" X 2 ft. 7' 3" X 6 ft. 5'. 

(7) 7 ft. 3' 5" X 5 ft. 7' 4'' X 4 ft. 2'. 

(8) 36 ft. 7' X 7 ft. 1 1' X 6 ft. 10'. 

(9) 9 ft. 7' 3" X 2 ft. 7' 5"** 5' 7". 

(10) 6 ft. 3' 8" X 7 ft. 4' 8" X 8 ft. 5'. 

For hints as to solutions of the following Exercise the 
student is referred to pp. xxxv. and xxxvi. 

Exercise 146. 

(1) Find the side of an equilateral triangle whose area cost 
as much paving at gd. per foot as palisading the 3 sides did at 
1 51. a yard. 

(2) A triangular field 738 links and 538 links in the per- 
pendicular produces an income of ;£i2. a year : at how much 
an acre is it let ? 

(8) How much will the turfing a round plot cost at 4//. per 
square yard if it be 130 feet round? 

(4) The paving of a semicircular alcove with marble at 
2x. 6d, SL foot came to ;^ia : what was the length of the semi- 
circular arc? 
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(5) A field in the form of an equilateral triangle contains 
half an acre : what most be the length of a tether fixed at one 
of its angles and to a horse's nose to enable him to graze 
exactly half of it ? 

(6) A hexagonal prism is 25^ feet long, and the central 
diagonal of its base is 2{ feet : find the whole surfoce and solid 

content. 

(7) Find the whole surface and volume of the frustum of 
an octagonal pyramid whose perpendicular height is 6 feet, 
and each side of the two ends 4 feet and 5 feet respectively. 

(8) The diameter of a well is 3 ft. 9 in. and its depth 45 ft : 
what did the excavation cost at 7s, 3^/. per cubic yard ? 

(9) If a heavy sphere 4 inches in diameter be placed in a 
conical glass full of water, whose diameter is 5 and altitude 6 
inches : find how much water will run over. 

(10) An ale glass in the form of a conic frustum is 3 J inches 
in depth, the diameter of the mouth is 24 inches, and that of the 
bottom is I inch : find its content and determine how many of 
such glasses an imperial gallon would be equivalent to. 

(U) A cask in the form of 2 conk: frustums joined at the 
bases, has the diameter at the head 20 inches and at the bung 
25 inches ; also the length is 3 ft 4 in. : find the weight ^ 
water required to fill it, supposing that a cubic foot of water 
weighs 1000 ozs. 

(12) A right cone and a hemisphere lie on opposite sides of 
a common base of 2 ft. diameter, and the cone is right-angled 
at the vertex ; if a cylinder circumscribe them in this position, 
how much additional space is thereby enclosed ? 

(13) Divide a cone into 3 equal parts by sections parallel 
to the base, and find the altitudes of the three parts, die height 
of the cone being 20 inches. 

(14) What quantity of canvas is necessary for a conical 
tent whose perpendicular height is 8 feet and the radius at the 
bottom 6 J feet ? 

(15) If a cubic foot of brass be drawn into wire of ^^ inch 
diameter, what will be the length of the wire, supposmg no 
loss of metal in working ? 

(16) A heavy sphere whose diameter is 4 inches, is let fall 
into a conical glass, \ full of water, whose diameter is 5 and 
altitude 6 inches : wnat part of the axis of the sphere is im- 
mersed in the water ? 



MISCELLANEOUS EXAMPLES. 

(1) Write in words ; 2003 ; 407'0 ; 300; ; tSoo. 
(8) Find the sum of the numbers 35- S8, •)-, 303, ;S;, ;?, 108, 
1 572- 

(5) Sublrart 83578073 from 143800911. 
(4} What is [he remainder when io7836?584 is ilividcd by 

70873? 

(6) Find the difference between £362. 3-f. sjrf, and 
£32A. 51. 3j'l'- 

(6) If I travel 63 miles on Monday, 51 miles on Tuesday, 
34 miles on Wednesday, 211 miles on Thursday, 29 miles on 
Friday, and 39 miles on Saturday, how far do I travel in the 
week ; and how far per day on the avcraf^ ? 

»(7) What is a half, 3 third, a fourth, a tenth, a fifteenth ol 
£3CO.i 
(8) Say how many shillings there arc in 37 pence, 53 pence, 
96 pence, 62 pence, yt pence, 31 pence. 

C») If A has £61 1. IT. irf, and B has /480. 5J. SjaJ less 
than A, how much has B .' 

(10) Add together /7. St. ojrf., /71. 13J. SiV.,^io9. igr. jjrf!. 
^830.7^- ioitf.,£9i. tu. U\d,£i^- iSt.SK. 

(U) .Add together a hundred and seven, three thousand nine 
hundred and ten, eleven thousand and nineteen. Multiply the 
result by a hundred and nine. 

03) If a clock loses a second a day, how much will it lose in 
four years ? How long will It be before it loses twelve hours ? 
(18) From 3 tons 1 qr. 18 lbs. 10 01., subtract I ton 2 qrs. 
^_ and 15 01. Multiply the remainder by 7. 
^L (M) Add ii + 7i'ii-SiV Multiply 2j'^ by 4|. 
^A (15) What would 3 lbs. 701- Troy cost, at the rate of ^1. i4r. 
^■fttr every 17 dwis.? 
^H (IB) Express {^ and j^ as decimals ; and -5625 as a vulgar 

L 



(IT) Find the cost of 3358 articles at £t. i i.t. 2it. each. 
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(18) Divide 425 tons 2 qrs. 21 lbs. 8 oz. by 9a 

(19) If the annual cost of a cavalry soldier be ;£52. i ix. 3j<£, 
and of an infantry soldier ;£26. ^r. 5^^^, what is the difference of 
the cost per annum of a cavalry regiment of 400 men, and of an 
infantry regiment of 800 ? 

(20) If 8 fires, kept burning 9 hours a day for 28 days, 
consume 3| tons of coal, how many tons will be consumed by 12 
fires that are kept burning 7 hours a day for 15 days ? 

(21) What is the cost cf carpeting a room 25 feet 9 inches 
long, by 22 feet 6 inches wide, at the price of 5^. 4//. per square 
yard ? 

(22) Find the simple interest on ^396. lys, 4//. for 4 years at 
3 \ per cent, per annum. 

(23) What number multiplied by 86 will give the same 
product as 163 X 430 ? 



(24) Simplify 



I 1 I 

-T+-r +-7 
2j 3k 4i 



(25) Find, by Practice, the value of 6573 articles at 
^5. iSs. lo^d. each. 

(26) At what rate per cent, will ;£25o. become ^275. in 2i 



years ? 

(27) Find the discount on a bill of ;£366. 19J. drawn June iS, 
at 3 months, paid August 1 3, at 5 per cent. 

(28) Find the change in income when a person transfers 
7^26 1 6. 5 J", from the 5 per cents, at 95 J to the 4 per cents, at 
83. Brokerage as usual. 

(29) A cistern is filled by two pipes in 20 and 24 minutes 
respectively, and emptied by a tap in 30 minutes ; what pan 
will be filled in 15 minutes when all are opened.** 

(30) An article is sold so as to gain 5 per cent. If it had 
been bought at 5 per cent, less, and sold for is, less, the gain would 
have been 10 per cent. Find cost price. 

(31) Divide ;£26. 15 J. 1 1^^/. by 49, and multiply the result by 
498. 

(32) Reduce 1 14 acres 2 roods 8 perches 4 yards to feet. 

(33) If a dollar be worth 4^. 2d and a thaler worth 2s. lod.^ 
how many dollars should be given for 1350 thalers ? 



MISOELLANEOUa EXAMPLES. 
(91) Find the value of 




e same fraction of ;(| 1 3. 6s. 

(16) Stale ihe rale for the division of decimals. Divide 
•00314388 by 2T !, and 3r438a by -ozij. 

(87) Find, bv Practice, the value of 837 tilings at ^3. Ss. lojrf. 
each ; smd of 3 tons : cwts. i qr. 13 lbs. at $ld. a lb. 

(IS) If the rent of 520 acres 3 roods of land be ^381. i+f.. 
find the rCDl of 168 acres 2 roods 7 perches 8} yards at the same 
rate. 

(S9) If 14 men working 9 hours a dny complete n piece of 
work in 71^ days, and if 3 men do as much in an hour as 3 
wnmen, how long a day must 13 women work in order lo com- 
plete the same work in lo; days ? 

(W) After deducting one tenth of his gross income for imde 
expenses and ^37. for life insurance, a merchant pays as income 
lax on Ihe remainder, 31/. in the pound, ^16. 81. 3d. : lind his 

'3o + "i*.i and express the result as 

SM) Asharcof '„ of ashipwas sold for ^1:260.: find the price 
e ship, and of a share of ^'j of the ship. 
(43) Reduce to its simplest form the fraction 
» afi8^^i34 >' 

7; "3 



.3). 



(41) Find the value of 3'oi4 * -027, -00365 -^ 3-9;, and of 
i8o-7-3'i4r6, lo 4 places of decimals, 

(U) Find the value as a decimal of -oj + i-oii + 1-417. 

{4B) Express^;, y. 6)1/. as ihe decimal of /^i. 

(47) Find the cost of covering the outside of a bo\ 5 fi. long, 
4 ft, wide, 3 ft. high, with paper 6 inches wide, at iif. a fool. 

(«) Find the rate on .£1387. at y. 7j<£ in the £. 

(49) Find the cost of 54 tons 16 cwts. a qrs. at £t. 31. i,d. a 
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(60) If 3 oz. 6 drs. of zinc, Avoirdupois, cost Ss. 9^ what 
would 3 oz. 1 5 dwt. Troy cost ? 

(61) If money is lent at the rate of 2d. a week foi every pound 
lent, what is the rate of profit per cent, per annum made by the 
lender ? 

(52) Find the simple interest on £34$- 7s. id. in 2 jxars at 
3i per cent. 

(63) A sum of ^28561. in the 3A per cents, is allowed to accu- 
mulate for 2 years, the interest being reinvested each half-year at 
91 : find the amount of stock at the end of one year, and of two 
years. 

(64) Write down 109570063 in words ; also subtract eight)*- 
seven millions three hundred and forty-seven thousand eight 
hundred and forty-one from it. 

(66) Divide 470940232 by loo, and also by 499, and multipiy 
the latter result by 99. 

(66) Reduce 235602 farthings to £^ s. d., and 19 tons 2 cvt 
2 qrs. 2 lbs. 4 oz. to ounces. 

(57) Simplify— 

23 . n 



(I) lJ + =/-2j + j», + «j + 



*%' 



(-*) ? of ^^x'^ of ^^— \ 

(3) ijof ifof ^3. 12s. 6if. 
(58) What number multiplied by 5 will give I for product ? 
(69) Reduce ^i. 14s, 7ld, to a fraction of /2. 2s. 

(60) Find the G.C.M. of 952 and 5544, and the L.C.M. of 
2,3,4,6,8, 12, 14. 

(61) Divide 42*5 by 100 and reduce the result to a \'ulijar 
fraction in its lowest terms. 

(62) Reduce l~\ to a decimal; reduce ^i. 5^. SW. to a deci- 
mal of ;^ 1 00. 

(63) What number added to fifty-three thousand and four will 
make a million ; and what is the difference between the thou- 
sandth part of a million and the twenty-fifth part of twenty 
thousand ? 

(64) A merchant gained ;^ 12205. in 6 years and 3 months: 
what was his average gain per annum ? 

(66) Find the G.C.M. of 5610, 11781, and 13651. 

(66) Add together 59} + (| x |) + 1 of 5i. 
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I (67) Find the value of ^^>~^r and -^-^^^l • 
I iof 181 n'''i!°' ^i 

' (fli) Subtract ' of J of £s- from 100 half-crowns. 

(89) Divide -001375 by 17. 

(70) Reduce 7s. dd. to the decimal of ^1. 

If 1 0z.co6[.£-O3J25. how much will -0635 lb, Avoirdupois 
cosl? 

I (TI) Find the cost of 34 tons 6 cwts, ^ qrs. 8 lbs. of coal at 
Vjt. &/. a ton. 

(72) What will be the cost of papering a room 18 ft. 9 in. 
long, 13 fi. 6 in. broad, and 11 ft. 10 in. high, with paper 27 
iacfaes wide, at 5^1^ a yard ? 

(73) (I) Multiply /96B. los. loK.byyi. 
(2) Divide Z'^40- 1 u. 6i/. by 1 13. 

(7*) Reduce 3610ns 2 cwt. 3 qra, 16 lbs. to pounds; and 
bring back your answer to Ions, cwls., qrs., and lbs. 
(7fl) Find the G.C.M. of— 

(I) 825 and I375. 
(^) 49. 9'i and 105. 
And find the L.C.M. of— 
I (1) 14,31,3;. »"'> 49- ^^^^ 

I (2) 34, 5'> >7> and 83. ^^^H 

I (76) Simplily tbc following :— ^^^^^| 

I (2) i8iV+i61-l+24;-i + 27;-l- I 

I (3)Ix3x*,of3lof6. I 

I (4)3*><3S'<4i'<5l"H'J;- I 

I (77) (r) Reduce to vulgarfraclionsthefollawing : To%^axiA \ 

f fl j- (3) Bring to decimals ^ and 2^1- I 

r (78) Performthefollowingdivisions to 4 places of decimals: — I 

\ (i)-o6^5'i. (2}6-5-=-6-a4- J 

I (3) -007 284-1- -0046 ■ 

I (70) Reduce— I 

I (il 3J. 4rf. to the fraction of a half-guinea. J 

I (2) 2jj cwt. to the fraction of 2 tons 12 lbs. ^^^H 

I (SO) Find the value of— ^^^^^ 

I (0 of I2. ^^^1 

I (2) -046875 of 3 qrs, tz lbs. ^^^^H 
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(81) Reduce— 

(i) j^3. I IS. Q^d. to the decimal of £u 

(2) 4 days 18 hrs. to the decimal of a week. 

(82) Find the value of— 

/,\ » (a ""5/ ""h (5 ""'<>/ » 7 ^f ^i 

tU~4-/ «U ?; *3 3 
(2) ? of jti2. + i of ?| of £2. 12s. - 5^ of £2. ijj. 3<i 

(83) Divide '90388 by -0000295, and •2i3S by '138. 

(84) There are two rooms to be papered with the same kind 
of paper : the dimensions of the one are 16 ft. by 12 ft., and 11 
ft. m height ; of the other, 18 ft. by 17 ft, and 12 ft. in height; 
the cost of papering the former is £2, 4s, : what is the cost of 
papering the other ? 

(86) Find the discount on j^25a for i year 219 days at 4} 
per cent, 

(86) A coal merchant sold 40 tons of coal at a profit of 10 
per cent., and 60 tons at a profit of 30 per cent., and gained on 
the average y, ^ji. per ton. He bought the 100 tons at a 
uniform price : what was it per ton ? 

(87) In a foot-race A starts 20 yards behind B ; A takes 
38 steps while B takes 35, but 18 of B*s are equivalent to 19 
of A's. A catches B in three minutes : what is A's rale of 
running? 

(88) Simplify — 

(i) 4035 + 91-3754 + i-oo + 'ooi- '5401. 

(2) 3-653 X 64-25. 

(3) 26-9S;i78~-o57 

(89) If the rent of 182 acres of land be ^273., how many 
acres can be rented for ^21. .'* 

(90) If 14 acres of pasture will maintain 21 horses for 4 
weeks, for how long will 5 acres keep 6 horses ? 

(91) Find the simple interest on ;£493. i6j. 8//. for 2 years and 
I month at 4J per cent. 

(92) How much 3 J per cent, stock at 92 J can be purchased 
for ;^ 1 2300., allowing'^ per cent, for brokerage.^ 

(93) Find the present worth of ;^769. 2^. td, due 15 J years 
hence, at 3 per cent. 

(94) Find the difference between the fraaions jJIJ and \\\ ; 
multiply that difference by J of 3 5 J. 




COa) Express /i, 3J. S</.-[i) as the fraclion. (i) as the 
deamal, of /,$. i&i. 41^ ; and iind the value of -123312; of ^loo, 

(96) Two merchants form a. partnership for conducting a 
business ; one eoniribuies a capital of ^3000, and the other a 
capital of j£sooo. ; at the end of a year the profit 
business is fou ' ■ ' ' «■■- > 



e? 



found to be /18S0, j how much ought each t 



(B7) Find the value of (-05)' . (1 -04)'. 

(98) Extract the square root of '001296, and of 1; to 4 
decimal places. 

(98) Show that a common measure of any two numbers 
will divide their sum or difference, and also, any multiple of 
either o( them- 

Enplain the difference between Interest and Discount. 

(100) Find the side of a square floor containing too-4004 
square feet and the edge of a cube containing I38i88'4i3 cubic 

(lOJ) Allowing 24) sauare yards to each tree, how many 
pear-trees may be planted in an orchard of 4 j acres ? 

^(103) Simplify— 
(')(}+ii*T"r+-::)-a-;)- 
(2) '0047 + 8 - '0004 + (-007 < 56). 
(US) Reduce '^ lo a decimal and find the value of -406 of 
£13. I7J. loK- 

Find (by Practice) the value of 745 reams 7 quires 18 
sheets of paper at jjs. bd. per ream. 

(104) Find ihc cost of papering a room i6ft. Sin. long, 12ft. 
10 in. broad, and 1 1 ft. 7^ in. high, with paper j yard wide, at 
3J. 6ti. per piece of twelve yards. 

(105) Divide 37*475 by -00075, '00000875 ^Y '5 I ^"^ reduce 
£t. tos. to the decimal of 5 guineas. 

(106) Divide 410ns ijcwts. 2qrs. 27 lbs. 7 ot by 7 CH-t. 
I qr. 27 lbs. 1401., and verify the result. 

(107) Find the present value of /175. los. 6d. due g months 
hence, at 4j per cent, discount. 

(106) A man enters France with 35 sovereigns, I half- 
sovereign, and 13 florins in his purse. He spends 250 francs, 
74 centimes ; how much English money has he left .' (Rale of 
exchange -25-20 per £ sterling.) 

(109) If I invest j£looa in 3 per cent, consols at par, and 
sell out at 99{, what do I lose? (Reckon brokerage as usual.) 



L 
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(110) What is the difference between the simple and Gam- 
pound interest of £23^ lo^* for 2} years, at 4 per cent ? 

(111) If a six-oared boat costs ^45., what would an eigbt- 
oared boat cost, supposing the price of a boat to be proportiaoate 
to the square of the number of oars ? 

(112) I lend a friend ;£256o.; at the end of 3^ ynn he 
returns me £2761, 12s,: at what rate has the simple interest 
been calculated ? 

(113) After paying income-tax at yd, in the pound, I have 
j^825. 4s. 2d. remaining : what is my income? 

(114) Divide 21420 by 315, and explain each step of the 
process. 

(116) If each of 537 persons has £2. 15J. 7id.y how much 
have they altogether ? 

(116) If a German twenty-mark piece is worth 191. loj^^ 
what is the smallest number of marks which can be paid with 
English gold coin ? 

(117) Prove that if the numerator and the denominator of a 
fraction be divided by the same number, the value of the fraction 
will not be altered. 

Simplify — , and show that '-- -^ ^ i- = -dooooa 

'^ ^ i_ 2111109 19 

4 a 

(118) Divide 34*80246 by *ooi023; and express £$, 17s, ^\d. 
as a decimal of 4s. 7d. 

(119) Find the sum of 2j\ of 4r. 7^/., -25 of 7s, Gd.^ and -oi of 
I J of IS, Sd, What fraction of this sum is ;^*oo25. ? 

(120) Find the discount on ;£539. loj. due 10 months hence 
at 4i per cent. 

(121) A man bought 1 5 ac. i rd. 20 po. of land for ;^i86o. 7s. (xi. 
and sold a plot 150 yds. square for 50 per cent, more than it 
cost him : for how much did he sell it ? 

(122) Find to four places of decimals the square root of 7J. 

(123) The price per ton of coals in the winter half of the year 
is on the average thirty per cent, more than in the summer half 
of the year, and five tons arc used by a person in the winter for 
every two tons in the summer. What would be the cost of coals 
for the summer half if the whole cost for the year were £i(>. 3J. ? 

(124) A man who has ^3465. in Midland Railway Stock sells 
out at 140 and buys North-Eastem Consols at 165 : what is the 
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(125) The compound interest on a sum of money for three 
years ai five per cent, is ^331. 01. 3^. : what is the simple in- 

(126) A multiplication sum was worked correctly, and then 
all the tigures except those given below were rubbed out, and 
the linei show the places where tlie figures rubbed out were : 
find all the missing figures : 



(187) How long would it require to count the National Debt 
(seven hundred and seventy-seven millions of pounds) at the 
rate of ^loaa minute? Also find the weight (tons, cwt., &c.) in 
gold of the debt, liaving given that a thousand sovereigns weigh 
123384 grains. 

(IM) Find the value of J of ' of 13J. jrf,, and of 7365 of 
6s. Urf. What fraction of lis. 2\d. is 9^. lo^d. ? 

(129) If 7 men cam £q. los. bd. in 10^ days, what sum \\'\\\ 
a3 men earn in 31.! days f 

(ISO) If A can by himself perform a certain quantity of work 
in 5 days, B twice as much in 7, and C four times as much in 1 1 
days in what time can A, B, and C together perform three 
limes the original work f 

J. due 4 years hence is ^83. &f. 81/. s 

(US) A boy has been doing a multiplication sum on a slnlc, 
and accidentally rubbed it out ; all that remains la 47 in the 
product, there having been two figures preceding these and one 
after. He, however, remembers that the multiplicand was 
792 ! find for him the multiplier. 

(US) How many days of 8 j hours must 14 men work to earn 
^18. 4J,, when the wages of 12 men for 15 days of g hours 
each is ;£20. 5J. .' 

(184) What must I charge a customer for an article worth 
jf4. OS. $<i., so as to be able to alio* him 3i per cent, discount I 

t(184) If by selling an article for/126. I lose 16 per cent,, 
tt should I sell it for to gain 4 per cent. ? 
(ISe) A puts 10 cattle in a Geld for It months, B 18 catlle for 



320 AKITHMETIO. 

6 months, C ii cattle for lo months, D 5 cattle for 12 mondis, 
and pays £6, : what did the rent of the field come to ? 

(187) I give 34 gallons of brandy in exchange for 36 art. 
*) qrs. 18 lbs. of sugar at /i. 12s. 6d, per cwt, and lose 7 per 
cent. : what was the price of the brandy ? 

(138) I transfer j£4275. stock from the 3 per cents, at 76 to 
the 4 per cents, and gain £2'^, 3J. in income : what is the price 
of the 4 per cent, stock ? 

(189) A room is 13 ft. 4 in. long, 10 ft. wide, and 10 ft. 6 in. 
high : what will it cost to cover its 4 walls with paper J yd 
wide, the piece of 20 yds. costing y, ; and the floor with carpet 
I J yd. wide at 2J. 3//. per yard 1 

(140) Value of 2*003125 of £Z. ; 12 02. 8 drs. as decimal d 
2 cwt. 26 lbs. 

(141) Value of i ton 5 cwt. 2 qrs. 7 lbs. at £^. per ton (by 
Practice). 

(142) If the 4//. loaf weighs 10 oz. when wheat is 63^. a 
quarter, what would be the weight of the 2d, loaf when wheat is 
54J. a quarter } 

(148) Amount of ^^1485. in 3 years at 5 per cent, compound 
interest. 

(144) From a bill of ^^3. lu. %d. due 18 months hence, a 
tradesman deducts 51*., what is the rate per cent, at which the 
true discount is calculated ? 

(146) When the 3 per cents, are at 75, what is the price of 
;^iooo. stock ? How much stock can be purchased for ;£iooa? 
What income is derived from investing ;^iooo.? What is the 
rate of interest "i 

(146) A room is 34 feet long, 13 feet wide, and 10 feet high. 
It is papered with paper 2 feet wide at dd, per yard, and car- 
peted with carpet J yard wide, at y, td, per yard. Find (i) area 
of 4 walls ; (2) length of paper ; (3) cost of paper ; (4) area of 
floor ; (5) length of carpet ; (6) cost of carpet. 

(147) A printer sets up 8500 letters in a day, and charges 
5 W. for every 1000 : how much will he earn in a week ? 

(148) How much may a person spend in 73 days, if he 
wishes to lay by every year 50 guineas out of an income of 

Z450.? J 

(149) Find the value nf— ? ^ a "♦" T . •0032 x 2r4; ; 

j^ I I j-».? » 

18 1*3 -7- '00037 ; 1*46875 of an acre ; -40975 of a guinea. 
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(150) What is the height of a steeple whose shadow was 
148 ft. 4 in. at the same time that the shadow of a staff, 6 ft. 4 in. 
long, was 5 ft. 3 in. ? 

(151) In what time will ^732. lis, amount to ;£ 1709. ys, 7\(f. 
at 5 J per cent. ? 

(158) A man walks towards a town 12 miles off at tlie rate 
of 4 miles an hour ; 1 5 minutes afterwards a friend goes after 
him at the rate of 4^ miles an hour : when and where will he 
meet him ? 

(15S) Multiply two millions two hundred and one by ten 
thousand one hundred, and find by what number 2765 must be 
divided in order that the quotient may be 1 32 and the remainder 
521. 

(154) Subtract J from S, J from J, and } from ij, and add 
together the results. Fina the G.C.M. of 286720 and 13 10309. 

(155) Find the value of | of a guinea + ^'s of ;C'- + ^. o^ ^ 
crow^n + j of a shilling ; and express 19J. 8^^. as a fraction of 

(156) The price of gold being ^^3. 17^. lo^d. an ounce, find 
the weight of a nugget worth ^£34 1*092 5. 

(157) Simplify ; , and subtract '854166 of loj. from 

-> 3*002 
•ii7iof /13. 1 55. 

(153^ A hollow rectangular vessel, formed of material one 
inch thick, whose external dimensions are 13 ft. 6 in., 6 ft. 8 in., 
and 6 ft. 11 in. respectively, weighs i cwt. i qr. 10 lbs. Find the 
weight of a solid mass of the same material and the same 
dimensions. 

(159) Find the value in English money of 1572*4185 francs 
when the exchange is at 26*675 francs per £, 

(160) Egyptian 7 per cents, being at 40, in how many years' 
time might the debt be repudiated without loss to an investor, 
reckoning only simple interest, and considering the interest on 
safe investments to be 4 per cent. ? 

(161) A person holding j£245o. 3 per cent, consols sells out 
at 93| and mvests the proceeds in Russian 4^ per cents., where- 
by his income is increased by ^£31. 13J. 9</. At what price docs 
he buy the Russian stock ? 

(168) If a manufacturer makes a profit of 20 per cent., the 
wholesale dealer a profit of 25 per cent., and the shopkeeper a 

Y 
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profit of 40 per cent, what was the cost of the mannfactore of 
an article bought at a shop for 17^. (uL ? 

(168) If 175 is the divisor, 1092 the quotient, and 157 the 
remainder, find the dividend. 

(164) A Frenchm^ at his death leaves his field of 57 ac 
2 rds. 19 po. 17 yds. to be divided equally between his three 
sons : what is the share of each ? 

(166) An athlete walks 1500 miles in 1000 hours, i\ miles in 
each hour ; he began his task on August 26 at 2 A.M. and 
walked the last i( miles in 16 minutes : find the day and time 
of the completion of his walk. 

(166) Find the value of the following fractions : — 

(Oi + 5 + /5-f (2)(i+§)>c/,-J. (3)i + |x(/5-J). 

(167) Gold is worth ^3. 17^. 10^ per oz. : what is the value 
of a nugget of gold which weighs 15 lbs. 8 oz. 15 dwts. 14 grs? 

(168) In November last there fell 6*4 inches of rain. A 
cubic yard of water weighs 1 5 cwt. ; find how many tons of 
rain fell on a field of 12 acres during the month. 

(169) Forty thousand men have provisions calculated to last 
for two months (one month =» 30 days). At the end of the first 
month they receive a reinforcement of loooo men ; but, finding 
themselves besieged, they reduce their rations to one-third. 
Their general determines to make a sortie with 25000 picked 
men when he has 1 00000 full rations left. When wWi the 
sortie take place } 

(170) A bicycle has a diameter of 52 inches. How many 
revolutions will it make in traversing 2 miles ij\ furlongs? 

(171) Divide '000125 by 5000, 2*5, and '00025 respectivdy; 
and reduce an oz. Troy to the decimal of an oz. Avoirdupois 

(172) A, B, C, D travel together, A managing the commoQ 
purse. At the end of their journey they settle accounts. It is 
then found that A, B, C, D have advanced £y^ 2s, lodL, 
;^20., ;^2o., ^15., respeaively, but that A has advanoed oa 
account of private expenses to himself £7. idr. 6^., to B 
£c), 5 J", (u/., to C £4. 19X. 9</., to D £6. ys, ^(L The balance vx 
the common purse being £12, I4r. 9a., show how their accounts 
must be settled. 

(178) If 5 men mow 18 acres in 8 days, working 11 hours 1 
day, in how many days will 8 men mow 54 acres, working 5| 
hours a day 1 

(174) Find the discount on a bill of ;f4358. 14^. ()d, doe 4 
months hence, the rate of interest being 3^ per cent. 



i. 
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(175) A horsedealer buys mo hunters for /loo. apiece, and 
sells ihcm al a gain and loss of so per cent, respcciively : find 
bis tout gain or loss, and also his total gain or loss per cent. 

(176) A man invests /i76oo. in the 1 per cents, at 8a 
\Vhcn these have risen 5J per cent, he sells out and invests in 
the 4 per cents, at 1 10. How much stock will he hold in the 
latter, and what will be the change in his income? 

(177) A carpenter is ordered to make a cubical box, whose 
inner content is to be one cubic yard. He uses an inch plank 
eleven inches wide. What length of plank must be cut off? 

(17a) Make out the following bill :— 

56 lbs. 9 01, beef at lojn'. 
7 1 lbs. 6 ot. mutton at 1 1 })if. 
18 lbs. !□ oz. lamb at is. 2d. 
45 lbs. 8 ot. veal at i.f. 1)1/. 
14 lbs. 12 oz. suet at %\d. 
Discount for cash 5 per cent. 



(ISO) The personal estate of a deceased person is divided in 
■he following manner : Three-fourteenths to his eldest son, one- 
sixth to his second son, one-twelfth to his daughter, Ji\ca. to his 
rteniiof, and the residue to his widow, who received ^7685. 
What did his eldest son get ? 

(lil) What decimal multiplier will convert feet per second 
into nautical miles per hour? Use it to convert a speed nf 
77 feet per second into nautical miles per hour. One nautical 
mile is 6086*5 feet. Four decimals sufficUnl. 

(IM) Find the amount at compound interest of /17B5. at 
to per cent for three years. 

(183) What is the weight, to the nearest pound, of the 
plaling of an iron tank open at the top, 17 feet square al the 
base, and ^ ft. high ? The plating is j'^ of an inch thick, and 4J 
per cent, is to be allowed for rivets and ovedapping of plates. 
The iron is 10 be reckoned at 4&0 lbs. to the cubic fool. 

(1S4) Multiply three millions one hundred and nine by ten 
thousand and one, and find by what number 27658 must be 
divided in order that the quotient may be 285 and the remainder 
13- 

(185) A farmer sells 24 sheep at £\. 9r. l<i per head, and 30 
al jji. 121. bd. : how many can he buy with the proceeds at 
/,i. ly. 9rt^each? 
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(186) The distance from Dover to Calais is 1 27 1160 indies, 
from Folkestone to Boulogne 9280 poles : which is the greater, 
and by how much ? 

(187) Reduce |^f|, ||g^ to lowest terms, and find their 
difference. Also divide "0437 by 11 '4. 

(188) The price of gold being £y, idr. 9^. per ounce, find 
the weight of a nugget worth £^^27^73- 

(189^ Express 5*5 of ^ of 2| of 7s, 7d, + -04^ of 1 5 j. 6^ as the 
decimal of 2^41. 3J. 

(190) Which, and by how much, is the greater, the simple 
interest on ^54a lar. for 3 J years at 4i per cent^ or on 
j^27o. ts, for 6} years at 4| per cent. ? 

(191) Simplify |i±4 - ty?- 

(192) If 1 1 men, working 10 hours a day, earned 643^ francs 
in 13 days, how many days would 25 men, working 9 hours a 
day, be in earning 2673 francs, when the pay for an hour's work 
had increased 20 per cent. ? 

(193) A man embarks his property in four succcssi\t 
ventures. In the first he clears 100 per cent., and in each of 
the others he loses 20 per cent.: what percentage of profit 
remains to him on his original capital 1 

(194) A person has stock in the 3 per cents, which brings 
him £/i^o» a year. He sells out one-fourth of the stock at 87^, 
and invests the proceeds in railway stock, when a ^loa share is 
worth ;£i74i. What dividend per cent, per annum ought the 
railway stock to pay, so that he may increase his income £^ifx, a 
year by the transaction ? 

(196) A engages j^ 1 500a, B ^^9000. in a business. The gross 
receipts for the first year are ^5600., but of this 5 per cent is paid 
for insurances, and one-seventh for other expenses ; of the rest, 
B receives a certain sum for managing, and the remainder is 
divided between them in proportion to the capital emplo)'ed. 
If A receives ^£2500., find B's salary as manager. 

(196) Divide ;^274. i&r. 6J//. by 72, both by long and short 
division. 

(197) Find the value of \ + ;, + -^ + ,\, ^^'v, 

27 X '27 X •027 X 270, 8-=-xx>2, 37*5-f-7*68, *oi 5625-^-25, j^^ as a 
decimal, '6 of j^i. + '3125 of u. + -2 of i guinea, 

(198) If 4| oz. Avoirdupois cost SJJvf., what will 8JJ lbs. 
cost? If 3000 copies of a book of 11 sheets require 66 reams 
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(IW) Value of 3 cwi. 4 lbs. la 01. at £^ u. percwt. Value 
of a piece of timber 1 23 ft. 9 in. by i ft. 4 in. by 2 ft. at gjrf. per 
»olid fooL 

(WW) A plate of gold 3 In. square and '^ in. thick is hammered 
so at lo cover 7 square yards : find its thickness. 

(tOI) Find the difference between the simple and compound 
interest on ^365. 41. SJrf. for 3 years at 4 per cent. 

(tOB) Find the difference between the discount on ;£s74. for 
3I years at 3 per cenL, and the interest on the same invested in 
3 [jCT cents, at 95- for the same time. 

i:»03) How many herrings can be bought for 2s. M. at two 
' :. three halfpence \ and what would be the value of loooo at 

;W4) How many days has a boy lived on December 13, l8?8, 
v,ho was bom on April 1, 1663.^ How many of these were 

(*0S) Divide 4654355 by 471, and prove the truth of your 
result. If your dividend represents farthings find the value of 
your quoiient- 

(•06) Multiply /= 15. 71- Sy. by 196, and divide it by i\. 

(IDT) Find the value of— 
(I) Jof {+Il*? + 3i6 + 4l- 



(3) f of a guinea + J of a sovereign - J of J of a crown. 

(9M) A steamer crossed the Atlantic in g days of 24I hours 
each, burning 3 ions of coal per hour. Find, by Practice, the 
cost of the coal at iBr. loV. per ion. 

(SM) Find the value of 



1.2 1.2.3 1.2.3.4 1-3-3-4.5 
accurately to three places of decimals, and divide 125 by 'O015, 
aSOo, and 25 respectively in turn. 

(no) Find the number of acres in a rectangular field whose 
■ides are l6j yards and 1 10 yards respeaively ; and what must 
be cnt off its length so Ibat the slice may contain one acre ? 

(tU) Gold weighs tS limes as much as waier ; a cubic foot 
of water weighs 1000 ounces; an ounce of gold is worlli 
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£y, \7s,6d, : find the cubic^ content ofjf558ooaythegoldpaiii 
for an ironclad. 

(215) A grocer buys coffee at zr. 4i£, andchicorvat 6^ alb.: 
how must he mix them so that on selling ^e mixture for u 
a lb. he may clear 25 per cent on his outlay? 

(213) A minor, aged 18, receives a legacy of jfioooi, snlqect 
to a duty of 12 per cent. This is invested for him at 3| per 
cent. : wliat will it amount to when he comes of age three years 
afterwards ? 

(214) A eambler begins to play with /loa in his purse. If 
he wins and loses on sdtemate nights hall the money whidi he 
has at the beginning of each night, find what he has gained or 
lost after six nights. 

(216) A and B run a two-mile race. For half the distance 
A runs 44 yards whilst B runs 43, but when A has finished die 
first mile he only runs 43 yards to B's 44 : which wins the race, 
and by how much ? 

(216) A person invests ^92 5a in the 3J- per cents, at 92|, and 
sells out when they have risen to 96^. If he then invest in the 
3 per cents, at 71^, how much stock will he possess, and what 
will be the change in his income ? (Brokerage is to be taken 
into account.) 

(217) Define Greatest Common Measure and Least Conunoa 
Multiple, and find the G.C.M. of 19527 and 23667. 

(218) Simplify— 

^"^ 7i-7i-4 • 

(219) Multiply 3*04 by the sum of *2oi and '0152, and divide 
•10724 by '003215. 

(220) Extract the square root of 36180225 and of '000144. 

(221) Find the value of— 

(i) 4 mi. 3 fur. 37 po. 4I yds. x 5S-. 
(2) '5661298^ of II guineas. 

(222) Express ~ as a decimal, and find the square root of 
•00094249. 

(228) If II cwt. can be carried 4 miles for ys,, how far can 
26 cwt. 23 lbs. be carried for 5 guineas ? 

(224) What is the rent of a farm of 356 ac. 3 rds. 39J pa at 
£2. 1 3 J. 4^. per acre ? 

(226) A person investing in the 3 J per cents, obtains 4^ per 
cent, interest on his capital : what is the price of the stock? 
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Find ihe income produced by invcstins £liSo. y. 41/ in the 
3; rer cents, at 97. 

(SS6) Dislinguish between intcrestand discount, and find the 
present worth of .£*o5. tos. due two years hence at 4 per cent., 
compound ioteresi. 

(887) What is the height of a room isft. 4 In. by i! ft. Bin., 
when it takes 74 yards 2 feet of paper, 3 ft. 6 in. wide, to cover 
the walls i 

(388) Divide 15793' hy 165. 

(829) Multiply /131. 17J. 8J./. by 1:1 ; and divide 5 mi. 
10.10 yds. I ft. by 231. 

(iVt) Simplify— 

(0 HK 



(^) 



7'. 



4' 



{7t-4i)(7;-H) {7;-45)(4;-iD'^"(7;-'i)(4i->i)* 

(Ml) Find the value of {j oi £1. ^. ^ - ? of 19J. yf. + i| 
of £3. 3s. gti, and reduce the result to the fraction of ^9. 1 51. 

(888) One cask contains 20 gallons of wine, and another jo 
gnllons of water ; five gallons are drawn front each, and that 
which is drawn from one cask is put into the other. Tliis pro- 
cess is repeated twice : find the number of gallons of wine in 
each cask after the third operation. 

(833) Find the cost of papering' the four walls of a room 
16 ft. 5 in. long, 14 ft. 3 in. broad, and to ft. 8 in. high, with 
paper 23 inches wide at 4irf. a yard, 

(SM) Multiply I '63 by -24, and also 1-63 by •24, and find the 
difference between ilie products. 

(838) Find the value of 02575 of £4^- 'V- Aif- 

(888) rind the value of 1 1 1 lbs. lo 01, 6 dwts. at £2. 7s. 6rf. 

(231) If 15 men do a piece of work in 18 days, working 9 
hours a day, in how many days of 6 hours will 45 men do the 

(238) In what lime will the simple interest on ^[432. ^f. 2if. 
amount to ^143. 4^. 1 iJ. at 3J per cent. ? 

(839) Find the difference between the ititcrest and discount 
on £siZ. Iff. for ij years at 2j per cent. 

(340) Add together three million three thousand live hundred 
and scvemy one ; thirty-nine thousand and eighteen ; eight 
hundred thousand three hundred and ninety-one ; 5ve thousand 
and sixty; four hundred and ninety-five thousand and three. 
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From the sum take away one million five hundred and eigfaty- 
tive thousand four hundred and sevent>', and divide the it- 
niainder by thirty-nine. 

(241) A tradesman has earned the following sums in six 
successive years : — jC43o. 19J. 6^., /617. ly. yd,y jfSiS- y. 3^* 
^390. i2s. id., ;£828. 17s, gd.f /599. 4J. yi. : what has his 
annual income been ? 

^242) If a pendulum vibrates five times in two seconds, how 
many times will it vibrate in a week ? 

(243) Explain the process for finding the Greatest Common 
Measure of two quantities ; and find the Greatest Common 
Measure of 10353 and M^??- 

(244) Find, by Practice, the cost of 408 tons 1 5 cwts. 3 qrs. 
of metal at £S' '^- ^^* P^^ ^^^9 ^^^ explain each step of the 
process. 

(245) What is meant by reducing one quantity to the fraction 
of another? Add together f of ;£i., § of u., and J of i6s. id,^ 
and express the result as a fraction of £2, ss, gd. 

(246) State the rules for the multiplication and division of 
decimals. What decimal multiplied by 125 will give the sum of 
;,-,'«, J, -09375 and 2-46 .5^ 

(247) If three men and four women can reap a field of 12 J acres 
in 3^ days, working 16 hours a day, in what time can ti»o men 
and ten women reap a field of 15 acres, working 12 hours a day, 
supposing that one man's work is equivalent to that of two 
women ? 

(248) How much 3i per cent, stock at 97J can be purchased 
for ^7038., and what income would be thence derived ? 

(249) Distinguish between simple and compound interest. 
Find the amount of jQSSo. for i^ years at 4 J per cent., simple 
interest. 

(250) Add together two millions five hundred and seventy- 
one ; ninety thousand and eighteen; five thousand and sixty; 
nine hundred and ninety-five thousand two hundred and fifty- 
seven ; and divide the result by fifty-one. 

(261) A shopkeeper paid 18 guineas for fourteen pieces of 
calico, each containing 81 yards, and gained ;£ 12. igj. io^</. by 
selling the whole at a uniform price : what was the selling 
price per yard ? 

(262) Taking a year as 365 days 6 hours, how many minutes 
are there in 10 years ? 

(263) Explain the process for finding the Least Common 
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Multiple of several quantities ; and find the Least Common 
Multiple of 54, 81, 63, and 14. 

(8M) Find, by Practice, the cost of 13 cwts, 3 qrs. 4 lbs. nf 
metal at £1. 181. ^d. per cwi., and explain each step of itie 

(BIS) What is meant by reducing one quantity to the fraction 
of another? Add together \ of /i., \ of 2s. bd., and ? of .1 
guinea, and express the result as the fraction of £,%. 

(BBS) Stale the rules for the muUiplication and division of 
decimals. What decimal multiplied by 125 will give the sum 
of ]'j, i'j. j, and ■34375.'' 

(817) If the gas for 5 burners, 5 hours every evening for 10 
days, cost 4r. %d., what will be the cost of 75 burners which are 
lighted four hours every evening for 1 5 days ? 

(881) £7200. 3i per cent, stock is purchased for .^7038. : 
what is the price of the slock ; and ivhat income would be 
thence derived ? 

(BtO) Distinguish between interest and discount. Find the 
discount on ^^929. lOt. due Jj years hence at aj per cent. 

(880) Find the sum of the 21 odd numbers which follow 
"S432- 

(861) Divide the difference of the squares of 9409 and 10609 
by the sum of the squares of 97 and 103. 

(86S) Reduce i + i + i + i-','-^">* fraction in its lowest 



SI. lbs. 
12 loj 



Find (in lbs.) the result obtained by halving the si 
arerages of the titsi three and last live. 



(S68) 10000000 acres are equivalent to 4046711 hectares: 
fiiid to live places of decimals what fraction a hectare is of a 
aquare mile. 

(S66) Prove the rule for multiplication of decimals. Express 
the difren;nce of -3^85714 and -4-857I as a vulgar fraction m its 
lowest terms. 
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(867) Express j\ of £i. 2s. 6}^-i>*i2$ of lis. Zd, as z 
decimal of u. 9^ 

(268) Extract the square roots of 1664*232025 and 4*38204. 

(869) Find the amount of ;f too. in four years at 3^per cent^ 
compound interest. (Give your result correct to a tenth of a 
penny.) 

(870) Find the present value of £i. due two years hence, 
compound interest being reckoned half-yearly at 6 per cent, 
per annum. (Give your result as a decimal of a pound correct 
to five places.) 

(871) A man has ;f 4100. which he invests in 3 per cent, stock 
at 87, and 5 per cent, stock at 104 : what sums must he invest 
in the respective stocks to make 3^ per cent, on the whole ? 

(878) Find the sum of the 21 odd numbers which follow 
14566. 

(873) Divide the difference of the squares of 9604 and 
10404 by the sum of the squares of 98 and 102. 

(874) Reduce i + l + i-J-f-io + ii ^o ^ fraction in its 
lowest ternis. 

(876) The weights of a university eight, beginning with bow 
in order, are— 

St. lbs. 

bow 10 9 

2 II 9J 

3 12 6 

4 II 13I 

Find (in lbs.) the result obtained by halving the sum of the 
averages of the first five and last three. 

(876) Find the value of 29 things, seven of which cost 
;^26. 18^. 10^^/. 

(877) A square mile contains 258*9895 hectares : find to 
five decimal places how many acres there are in a hectare. 

(878) Prove the rule for the division of decimals. Ex-press 
the difference of 1*538461$ and *676923 as a vulgar fraction in. 
its lowest terms. 

(879) Express jV of ;£i. or. 2i</. + *875 of is, Sd, as a decimal 
of IS, 2d. 

(880) Extract the square roots of 68772 19041 and 1*36!. 

(881) Find the amount of 100 guineas in three years at 4} 
per cent., compound interest. (Give your result correct to a 
tenth of a penny.) 





St. 


lbs. 


5 


12 


^ 


6 


12 


10^ 


7 


12 


4 


stroke 


10 


12J 
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(Ma) Find the discounl off a debt of jTi. due four years 
hence, reckoning 3 per cent., compound interest. (Give your 
result as a decimal of a pound correct to five places.) 

(3ai) A man has /3000. which he invests in 3 per cent, slock 
at 96, and 6 per cent, slock at loS ; what sums must he invest 
in the respective slocks 10 make 3 J per cent, on the whole? 

(2«4) What sum will amount to ^159. 12J. 9rf. in 5J years at 
61 per cent., simple interest, and at wliai rate would it amount 
ID the same time to /J73. 51. ? 



(388) A person has /2400. in the three per cents. He sells 

cut when Ihey are 90 and buys 6 per cent, railway bonds, the 

I price of the latter being /144. per bond of^aoo. ^\'hat income 

does he derive from this investment, and what is the actual 

interest which he obtains upon his capita! f 

(88T) Inacertaincontesiedelection where there arc three can- 
didates, A, B, and C, B obtains one-third of the whole number 
of voles polled, and the number of votes given for him bears to 
the number given for C the ratio of 7 to 6. A obtains 2304 
votes. How many votes are given for B and C respectively i 

(S88) Four towns, containing 13500, 24250, 32000,and 54450 
inhabitants respectively, contribute to the Bengal Famine Fund 
in proportion to their population. If the whole amount of their 
contributions be £i7i2- 81., how much does each town con- 

(289) A boy buys a certain number of oranges at the rate of 
3 for 2a. and one-third of that number at 2 for a penny : at 
what rate must he sell them so as to gain 20 per cent, upon his 
outlay.' If his profit when all arc sold be 5^, 4^., find the number 
bought, 

faro) Three men and four boys can do a piece of work in 
10 aays, and four men and five boys can do it in y] days. Two 
" :o work at it, and after they have been working four 



i 



(»l) If jCS- sterling be worth 127 francs, and 20 frai 
worth 23-5 lire in Italian currency, express /24- i£uf, Sd. 
andccntesimi(i lira- 100 cenlesimi). 



(IBS) In what time will ^279. or. ()d. a^ 
si per cent per annum, simple inien 



332 ARITHMETIC. 

(89S) If the discount on a bill of ^226. i6r. 5}//. diic 13 
months hence be ;£io. 3^. i^</., what is the rate per ctuL d 
simple interest ? 

(294) By selling tobacco at i^. 3//. per lb. a tobacconist gains 
35 per cent. What does his profit amount to on the sale of 
4 c\vt. 1 1 lbs. ? 

(296) A person invests ;f 3636. in railway shares, paying 5} 
per cent., the price of a j£ 100. share being ;£i20. He sells out 
when the shares are at 136, and invests the proceeds in the 
Moscow Jaroslay railway 5 per cent, debentures, the price beinj; 
;^ioi. per debenture of j^ 100. Find the difference of the incomes 
derived from the two investments. 

(296) A can do one-half as much again as B can do in the same 
time, and B can do one-third as much again as C. Working 
together they can do a certain piece of work in 5 days, but if 
after working 2 days A strikes, how long will B and C take to 

iinish it ? 

(297) A sum of ;f 52. 18^. is made up of half sovereigjns, 
half-crowns, and sixpenny pieces, the numbers of the several 
coins being in the proportion of 3, 5, 7 : how many are there 
of each ? 

(298) What sum will amount to ;^353. I2J. in 2 years and 4 
months at 4 J per cent, per annum, simple interest ? 

(299) The present value of a bill of ;£i69. igs. 4UL due one 
year and three months hence is j£i63. 6s. Sd,: at what rate per 
cent, is the simple interest calculated ? 

(300) A grocer has a stock of tea which he must sell at 
y. 4i<f. per lb. in order to gain 35 per cent.: how much will he 
gain per cent, if he mixes it in the proportion of 5 to 2 with 
inferior tea, which cost him 2s, id, per pound, and sells the 
mixture at the rate of 14 lbs. for £2. 51. ? 

(301) A person holds a certain amount of stock in the 
3 per cents., he sells out when they are at 96, and invests the pro- 
ceeds in railway shares which are at ;£ii2. per £io(x share, and 
pay 5 J per cent. What amount of stock in the 3 per cents, did he 
originally hold if his income from the railway shares be ;^i2i. ? 

(302) A and B ride a race of 31 miles on bicycles, the cir- 
cumference of the driving-wheels being 168 and 162 inches 
respectively. B's driving-wheel makes 3520 revolutions in an 
hour, while A's makes 3410. Which will win, and by how 
much? 

(303) The price of wheat is such that if sold by the weight 
it is just twice the price of hay, which is £y a ton. The hay 



\ 
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crop is a ton and a half to the acre ; whil must he the size of a 
field bearing ; quarters to the acre of wheat weighing ;6Ibs. 10 
the bushel, so that the produce of the field may be worth the hay 
crop of a Reld measuring 5 acres ? 
I (504) If 14 men reap 70 acres of com in 10 days, how many 
I men can reap 30 acres in 4 days at the same rate of labour ? 

((06) A legacy is to be di^-ided between two persons so ihat 
the sum which one shall have may bear the same proportion to 
the whole legacy as ^6iG. 11. 7rf. bears to /21S4. yj. M. ; show 
that the error for every ^1000. of legacy, if the proportion be 
taken as 2 : 7, will be between tZs. and 18^-. of. 

(306) Find the value of -iii of los. and -375 of 13^. 4<f. 

(807) Find the square roots of J and 3026 lo four places of 
decimals. 

(SOI) The edges of a brick are 8J, 4 j,2l inches respectively; 
500 of them are stacked together ; how much docs ihe space 
occupied by ihem fall short of one cubic yard ? 

(809) Distinguish between simple and compound interest. 
^Vhat is Ihc amount of ^108. iw. M. in 15 years at 4J per cent. 
sin) pic interest ? 

(>10) In a lumip field the rows of turnips are 2 feel apart, 
and the turnips 9 inches apart in the rows : if the weight of the 
turnips average 1 lb. 1 oz. apiece, what will be the weight of the 
whole crop on an acre ? 

{811) What is the value of 41 qrs. 5 bis. 2 pks, of wheat at 
jr. 6d. a bushel? 

(118) If 22 men can dig a trench 420 yards long, ; wide, and 
3 deep, in 350 days of 9 hours each, in how many days of 1 1 
hours each will 252 men dig a trench 210 yards long, 3 wide and 

(313) What is the capacity of a vessel, out of which, when it 
is half full, 9 gallons being drawn, there remains one-fifth of the 
whole content f 

(314) Reduce 6 days 13 hours 4$ minutes 37*92 seconds to 



(818) A room is 20 ft. 10 in. long and 16 ft. broad: what 
I length of carpet 2 ft. wide will it require so as id leave a margin 
' ft. in width uncarpeted all round the room t 
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(817) Which is the advantageous stock to invest in : the 3 
per cents, at 94^ or the 2^ per cents, at 79? 

(818) The gross receipts of all the nulways in the United 
Kingdom for the year 1874 was ;£592557i5.y but the net receipts 
only ;£26643003. : what percentage ctf the gross receipts was 
consumed in working expenses ? 

(819) The length of the year is 365*242264 days. What 
provision is made in our Calendar to meet the difficulty of its 
rot consisting of an exact number of days? In what years in 
jnis century will December 7 again fall on a Tuesday ? 

(820) What percentage is an income-tax of 3^/. in the pound. 
And what income-tax would be paid by a capital sum of ;£ii02. 
1 5^. invested in 4 per cent stock at loo^ ? 

(821) Find the compound interest on ;£ 15a in 4 years at 5^ 
per cent. 

(822) If 6 men and 8 women can reap a field of 25 
acres in 3} days, working 16 hours a day, in what time can 
4 men and 20 women reap a field of 30 acres, working 12 
hours a day, supposing that one man's work is equivalent to 
that of two women ? 

(323) How much 3^ per cent, stock at 97 J can be purchased 
for £793^., and what income would be thence derived ? 

(824) Find the amount of £SZo. for 2\ years at 4^ per cent., 
simple interest. 

(326) Define Notation. Write in figures (a) se\''en hundred 
and fifty-six thousand and thirty ; (d) six hundred and fifty-five 
thousand two hundred and twenty-six. Find the sum of these 
numbers, also their difference, and divide the sum by the 
difference. 

(326) A shopkeeper bought £2. worth of steel pens at 16//. 
per box, each containing 12 dozen, and retailed them at 2^^/. 
per dozen : what did he gain on his outlay ? 

(327) If a train be moving uniformly at the rate of 22^ 
miles in an hour, what number of yards will it pass over in a 
second ? 

(328) A person distributes £4, 14J. 6d. among six men, eight 
women, and twelve boys. Each woman had 3 times as much as 
each boy, and each man half as much again as each woman. 
What did each receive ? 

(829) Find, by Practice, the cost of 10 ac. 3 rds. 26 pa 
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31 ^117. i$s. 6i<f. per acre, and explain eacli slop of ilic pro- 

(330) Define a fraction, and show that if its numerator and 
denominator are multiplied by the same quantity iis value is 
not altered. Which is the gteatest and which the Ica^i of the 
franioos ji, j*5, Jl, i! ? 

^3311 What vulgar fractions may be expressed exactly as 
decimals, and what vulgar fractions cannot be so expressed? 
Give examples. Multiply -002 by ■0004 ; and divide 9*0075 by 
3'5. Reduce J of 2 qrs. 14 lbs. to the decimal of a cwt. 

(888) A rate of is. 4jrf. in the £. on the rental of a parish 
produces j£3Si-: what is the total rental? 

(818) Which is the more profitable investment, to buy /too. 
railway shares at 125, or £6. bank shares at cj], (he railway 
paying 6} per cent, dividend, and the bank 7^ per cent. ? 

(881) Define simple interest, compound interest, and amount. 
At what rate per cent, will a sum of money treble itself at 
simple interest in 30 years? Find the amount uf ^1014. for 3 
years at 61 per cent., compound interest. 

(881) Under what circumstances can a vulgar fraction be 
expressed as a terminating or circulating decimal ? Give 
examples of each. Find ibe product of I'j and 75. 

{SS6) If 4 fowls are worth 3 ducks, 7 ducks worth 3 geese, 
and 9 geese worth 7 turkeys, what is the price of .1 fo«l when 
a turkey is worth xSs. ? 

(887) A bankrupt's liabilities are £375^. 171. 6./.; what arc 
his assets if he can pay ijy. 7jrf. in the £. ? 

(338) Find the compound interest on /2500. in four years, 
at 5 per cent, per nnnum. 

(889) Distinguish between interest and discount. If the 
difference between the interest and discount for one year on 
a sum of money at 5 per cent, per annum be £^., what is the 

(840) When the income-tax was iif. h 
income was /2380.: what is 
the /. ? 

(8*1) A person sells 16 Russian bonds of £iix>. each at 7SJ, 
and invests the proceeds in a railway slock at 1 30. The broker- 
age for selling bonds is j per cent, slock, nnd the brokerage, 
Stc, on purchasing railway slock is I per cent, on the actual 
value. What amount of stock did he buy ? 



t 
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(849) If a cubic foot of water weigh looo oz., what weight 
of water will fall on an acre of ground during a rainfall of an 
inch? 

(348) If a person give £2$$, 5^. in exchange for a bill of 
;£28o. 1 5^. 6d. due a year hence, at what rate per cent is he 
discounting the bill ? 

(344) A wine merchant buys whisky at 17X. M. per gallon, 
and, after adding water to it in the proportion of i gallon to 6, 
retails it at i&r. per gallon: what percentage of profit does he 
make on his outlay ? 

(345) Two taps can separately fill a cistern in 10 and 12 
minutes, and when the waste-pipe is open they can together 
fill it in 15 minutes: how long does the waste-pipe tsJce to 
empty the cistern when the taps are not running ? 

(346) If the income-tax be yd, in the £.^ what income-tax 
will be payable on the interest arising from the investment of a 
capital sum of ;£ 1470a in a 3 per cent, stock at 91I ? 

(347) If the hands of a clock coincide every sixty-five 
minutes, how much does the clock lose or gain in a day ? 

(348) If A can give B 10 yards and C 21 yards start in a 
race of 120 yards, and B can give C i^ seconds start over the 
same distance, how long does each take to run 120 yards ? 

(349) Find the rent of 643 ac. i ro. 27 po. of land, at 
;^i. i6j. Sd, per acre. 

(360) How many cwt. of lead will be required to cover a 
root 48 feet long and 32 feet wide, with a sheet of lead j!jth of 
an inch thick ? (A cubic foot of lead weighs 12096 ounces.) 

(361) A grocer has two sorts of tea which cost him y. and 
y. hd, per pound respectively : in what ratio must he mix them 
so as to gain 10 per cent, by selling the mixture at y Sd. per 
pound ? 

(362) What is the present worth of a bill for ^^396. 14s. 4tf. 
due 30 days hence, at 4 per cent, per annum ? 

(363) How much 3 per cent, stock has been sold out at 89, 
if the owner's income be increased by ;£i2. a year by investing 
the proceeds in 4 per cent, stock at 92 ? 

(354) Find the difference between the simple and the com- 
pound interest of ^^526. 4^. for four years, at 3 per cent, per 
annum. 

(866) Income-tax is at present levied on all incomes over 
;^i5o., ;^i2o. being deducted from incomes under ;£4oo. before 
the tax IS reckoned. A man obser\'es that his tax this year at 
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Kd. per £. will amount to the same as a lax at 2il. per £. upon 
his whole income : what is his income ? 

(3Se) A banhnipt who is 
among his creditors ^1575.: 

(3S7) If 36 qrs. 3 bush. 1 peck of barley cost £67. 19J. 21/., 
what will 1 50 qrs. 1 bush. 3 pecks cost ? 

(SfiS) An undergraduate on a certain afternoon spent at his 
bookseller's two-sevenihs of the money in his purse, and then 
at his p'ocer's livo-fifths of the remainder. He afterwards went 
for a ride, paying for horse-hire two-thirds of what he had over, 
.-md then returned to his rooms, possessing 5J. How much did 
he spend in each way ? 

(859) At what rate per cent, per annum, simple inleresl, will 
^437. 71. 6d. amount to ^470. 2J-. ji/. in two years and a half? 

(IM) Find what percentage of the contents of a cask of 
spints must be replaced by water, so thai a wine-merchant may 
gain so per cent, by retailmg the mixture at the same price per 
gallon as he paid for the undiluted spirit. 

(381) Which is the better investment, three per cent, stock 
.11 81, or five per cent, stock at 137? What difference of annual 
income will it make whether a sum of/2S7i. 15/. be invested in 
the one or the other of these stocks? 

(3S9) A square lawn is bordered by a path 4 feet 6 inches 
wide, the path and lawn together occupying one-tenth part of 
an acre. Kind the cost of paving the path with bricks at js. bd. 
per square yard. 

(888) The true length of a year is 365 days S hrs. 48 mins. 
48 sees. In every 400 successive years the calendar gives 303 
ordinary years and 97 leap years. Find what the error intro- 
duced by this method of reckoning amounts to in that period. 

(364) At what rate percent, of simple interest will /511, 14/. 
^\d. amount to /603. t&r. 3\d. in 4^ years, and in what time 
would it amount at the same rate to ^695. 1 8^. 91/. ? 

(368) The jiresent value of a bill of ^479. ts. td. is /38s., 
the discount being at the rate of 4^ per cent, per annum. How 
long has the bill to run ? 

(366) A person has ^£2000. in 5 per cent, slock. He sells 
out when the slock is at 92J, and buys 6 per cent, railway 
bonds, the price being ^74. per bond of £\oq. What is the 
€iifference in his income, and what is the actual rate of interest 
wliich he now receives on the capital invested ? 

(8S7) In a certain contested election there arc three candi- 
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dates, A, B, and C. C obtains one-fourth of tbe whole number 
of votes polled, and the number of votes given 6>r him heirs to 
the number given for A the ratio of 4 to 7. B obtans 1260 
votes. Find the number of votes polled by A and C respective^. 

(368) Four towns contribute to the Bengal Famine Ftmd 
in proportion to their population. Their contributions are re- 
spectively ;£! 51. \ys.(uLj£272. i6j. 5<£,^36(x,and;£6i2. i».5^ 
The total population of the four towns is 62,10a What is iut 
population of each } 

(369) A boy buys a certain number of apples at 2 for a penny 
and half that number at 4 for y^ At what price must he sell 
them so as to gain 20 per cent, upon his outlay ? If his profit 
when all are sold be 4r. &/., how many did he buy ? 

(370) Two men and three boys can do a piece of work in 15 
days which five men and four boys can do in 8 days. Three 
men are set to work at it, and after they have been woridn? 
seven days a certain number of boys are sent to help them, and 
the work is finished in 5 j^ days more. How many boys are 
sent to help? 

(371) If £^, sterling be worth 1 17 lire in Italian currency, 
and 23*4 lire be worth 21 francs, express £2(k y, 41/. in francs 
and centimes (i franco 100 centimes). 

(372) On what sum does the simple interest for 4^ years at 
6 per cent, amount to £276, df. 6\d. r 

(373) If the discount on a bill of £1 57. 13J. 4//. be £^0, dr. &^ 
simple interest being calculated at 5^ per cent per annum, hov 
long has the bill to run ? 

(374) A tobacconist makes a profit oi £6. us, yL by the sale 
of 4 cwt. 3 lb. of tobacco at i^. 2d, per lb : what is his gain per 
cent. ? 

(376) A person holds New Zealand 5 per cent, bonds to the 
amount of £2600, He sells out when they are at j£io4. per £ico. 
bond, and invests the proceeds in shares in a mine paying 6 per 
cent. What must be the price of the latter if his mcome from 
them exceed his former income by ;^8. 13J. 4//.? 

(376) A, B, and C can together do a piece of work in 5 days, 
but A strikes after workiag 2 days, and B and C finish it in 5 
days more. C can do the whole work by himself in 1 5 days. In 
what time can A and B respectively do it ? 

(377) A French m^tre contains 39*371 English inches: ex- 
press to 3 decimal places an English mile in metres. What is 
the least number of metres that contains an exact number of 
inches ? 
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f3T8) A eonlractor .bou^hl 250 sheep, and sold them for 
C}3-' H' t"*^- i>t a gain of ib] percent. : what was ihc cost price 
af each sheep ? 

(B79) If the cost of paving a. floor 12* yds. long by 6 yds. 
(iins. wide with tiles e.ich 7 inches square be ^70. 17J, 6d., find 
tne price of the tiles per 10a 

(310) Find ihe value of \'TJ7--o4? correct to three places 
Df decimals. 

(311) A sum of ^38, 4s. is made up of half-sovereigns, half- 
crowns and threepenny pieces. There >ire twice as many half- 
crowns as half- sovereigns, and the number of half-sovereigns 
bears to the number of threepenny pieces Ihe ratio of 3 to 1 1. 
How many are ihcrc of each coin ? 

(Wa) At »hai rate will /560. amount to ^649. 1 2!. in 3 years 
U simple interest ? 

(SIS) On what amount due 4} years hence does ihe discount 
amount to £27. 6s. bd., simple interest being calculated at the 
me of Sj pet cent, per annum f 

{SI4} A grocer lias a stock of tea which he must sell at 
3*. 4rf. per lb., in order to gain 331 per cent.; but if he mixes it 
with inferior tea in the proportion of 4 10 i he can gain the 
s.ime percentage of profit by selling the mixture at the rale of 
I J lbs. for /2. 71. What did the inferior tea cosi him? 

(SBt) A person derives an income of/126. 13J. 4rf. from 
money invested in the 3 per cent, consols. He sells out when 
they are at 93 and buys Russian 3^ per cents, at 95. IJy how 
much is his income increased by the transfer ? 

rSB6] A and II ride a race of 16 miles on bicycles. The 
driving-ivhcel of A's bicycle makes 550 revolutions in 9 minutes, 
while that of B's bicycle makes 600. A accomplishes the dis- 
tance in I hr. 4s min. 34 sees., and wins by 3 min. u sees. Find 
the circumference of the driving wheels. 

(3B7) If the carriage of 41 cu'i. i lb. for 49 miles cost 
^3ci. t)3. (xt., what must be paid for the carriage of 13 CWL 
n\n. 19 lbs. for 3; miles? 

(SIS) If ''Z of an estate be left to the elder of two children 
and the remainder to the younger, and the difference of their 
legacies be /y^S'i what is the value of ihe whole estate ? 

(SIB) rind the value of -eiSiZj of £t. and ■gjsrs of £^. 

(SM) Extract the square tools of 01: and 17 to four places 
of decimals. 
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(S91) ITie tdgts of a brick are 8}, 4J, 2i inches respectively: 
how many can be stacked in a space equal to a cubic yanl ? 

(S93) Distinguish between interest and discount. Find the 
simple interest of £47 $- i&r. 6<^ for 3 years and 3 months at 4^ 
per cent. 

(S93) If 20 cannon, which fire 5 rounds in 6 minutes, kOI 
500 men in one hour, how many men will 10 cannon, firing 3 
rounds in 5 minutes, kill in an hour and a half, at the same 
rate? 

S94) A cistern is filled by two spouts in 15 and 25 minutes 
respectively, and emptied by a tap in half an hour : what portion 
of it will be filled in ten minutes, when they are all left open 
toother ? 

^395) What decimals of a pound are 9*34 pence and 78 of a 
farthing ? 

(396) Extract the square roots of 2 and ^V to four places cf 
decimals. 

(397) A room is 10 f^. 9 in. high, 20 ft. 10 in. long, and 16 ft. 
broad ; there are two windows measuring 9 ft. by 3 ft. each, and 
one door measuring 7 ft. by 4 ft, and the fireplace and chimnc)- 
piece occupy 20 sq. ft. of wall : how many pieces of paper 2 ft. 
wide will it take to paper the room, and what will be the sixe 
of the remnant over ? (A piece of paper is twelve yards long.) 

(398) What income will be derived from investing jCy49^ 
iSs, (kf. in the 2 J per cents, at 79 ? 

(399) Write down in words the difference between fi^^c 
hundred and forty-five thousand three hundred and eighty-four, 
and three hundred million two hundred. 

(400) The whole population of British India is estimated 
at 1 90531440, of which 139421250 are Hindoos. Find the 
smallest numbers which represent the ratio of the Hindoos to 
the whole population. 

(401) The marching stride of the English soldier is 30 in^ 
and he takes 116 steps in a minute. The Italian soldier has a 
stride of only 29^ in., but takes 120 steps in a minute. If a 
regiment of each start together for an eight hours' march, what 
will be the distance between them at the end of that time? 

(402) The path round the Botanic Garden is half a mile and 
104 yards. Two men start back to back to run round; one 
runs at the rate of 10 miles an hour, the other at the rate of loj ; 
at what distance from the starting-place will they meet for the 
second time ? 
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(4M) Find the cost of 56 cwt. 2 qrs. 1 4 lbs., at ^5. gs. dil. per 

(W<) What is a decimal ? Can every vulgar frnctioti be 
enpressed exactly as a decimal ? Illustrate your answer bj' the 
fiaatons 5. j*7' 

(408) Add together \, Jf, ^5, jjg, and j.^,-. 

f406) Add together -5 of a shilling, 7 of a crown, and -i;; 
of^i. 

(407) The gross receipts of all the railways in the United 
Kingdom for the year 1874 w.is ^59255715., and the working 
cipenses were ^32611711. What percentage of the gross 
receipts remained as net profit ? 

{40» The length of the year is 365-242264 days. What 
provision is made in our calendar to meet the difficulty of its 
not consisting of an exact number of days? On what daj' of 
!!ie week will Christmas Day fall in the year 1900? 

^409) The income-tax Is 2it. in the pound. What perccnlagc 
I < this f What income-tax will be paid by a capital sum of 
; 1, ;oo. invested in the 3 per cents, at 96^ ? 

(410) Find the compound interest on ^;53. in 4 years at 4i 

(411) If ihc i;as for ; burners, 5 hours every evening fur 10 
■lays, cost +1. 5./., what will be the cost of 75 burners which arc 
ii;;htcd 4 hours every evening for 15 days? 

itlll I invest /lo. in railway shares when they arc at » 
;ti-(nium of \as. At the end of a yeat I receive a guinea per 
.i^tt. What interest do I get ? 



(414) A parish is rated al £1748. The parish is required m 
raUcby rate a sum of ^143. 11. bd. What is the rate per £\.> 

(41() A person invests £fiA17- in the 3 per cent, consols at 
9j}, and when they have risen to 96 he sells out and invests the 
pfoce«di in 2 } per cent, stock at 60. Find the difference in his 

'419) Define simple interest, compound interest, and amount. 
' '. whAi rate per cent, per annum will a sum of money double 
iTt<lf at simple interest in lo years? Find ihc compound 
inleresl on ^loooo. for 3 years al jj per cent. 

(41Ti If ; fowls are worth 3 ducks, 14 ducks worth ; rc^se, 
and 3 ycrsc worth 1 turkeys, what is the price of a fowl, when « 
turkey costs a guinea? 
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(418) A bankrupt's liabilities are £iS7<), &r. gd. : what axe 
his assets if he can pay 6s. g^tf. in the ^.? 

(419) Find the compound interest on ;£2ooa in three years at 
4 per cent, per annum. 

(420) Now that the income-tax is ytf, in the /. a person's 
nett income is /237a per annum : what will it dc when the 
income-tax is raised to jd. ? 

(421) A person sells 25 Egyptian ;C'^^^ bonds at 5aJ, and 
invests the proceeds in a railway stock at 125 ; the brokerage 
tor selling bonds is I per cent, on the stock, and the brokerage, 
v^c, for buying railway stock is i per cent, on its actual value. 
What amount of stock did he buy ? 

(422) During a rainfall of an inch 100 tons of water fall on an 
acre of ground : how many ounces are there in a cubic foot of 
water ? 

(423) What is the discount on ;£286. 15^. pa>'able two years 
hence, reckoning compound interest at 5 per cent per annum? 

(424) A wine-merchant buys gin at 12s, 6d. per gallon, and 
after adding water retails it at 13^. 4/il He makes 20 per cent 
profit on his outlay : what proportion of water does he add to 
the gin ? 

(425) Two taps can separately fill a cistern in 9 and I3 
minutes, and the waste-pipe can empty it in 8 minutes. How 
long will the two taps tc^ether take to fill the cistern when the 
waste-pipe is open ? 

(426) If the income-tax be yl in the /., what income-tax 
will be payable on the interest arising from the investment of a 
capital sum of ;^7ooa in a 4 per cent, stock at 109J? 

(427) If the hands of a clock coincide ever>' sixty-six minutes, 
how much docs the clock gain or lose in a day ? 

(428) A can give B 20 yards and C 41 yards start in a race 
of a i|uarter of a mile, and B can give C 3 seconds start over 
the same distance, how long does each take to run a quarter of 
a mile ? 

(429) Find the rent of 526 acres 3 roods 19 poles of land at 
£2. 3J. 4//. per acre. 

(430) How many cwt. of lead will be required to cover a roof 
40 feet long and 28 feet wide with a sheet of lead 5\-th of an inch 
thick ? (A cubic foot of lead weighs 12096 ounces.) 

(481) A grocer has two sorts of tea which cost him 2s, and 
2s, (kL per pound respectively ; in what ratio must he mix them 
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~ 50 as lo gain I J per cent, by selling the mixlurc at 
pound? 

(438) Whal is the present worth of n bill for £2 
due 60 days hence, at ; per ccnl. per annum ? 

How much 3 per cent, stock has been sold out at SS, if when 
the proceeds are invested in 4 per cents, at 120 the owners 
income be reduced by /;. a year ? 

Find the difference between the simple and the compound 

interest of ^635. 13j. for four years at 3 per cent, per annum. 

(U>) Income-tax is at prci<ent levied on all incomes over 

[150., il30. being deducted from incomes under jC4O0. before 

-^ . — .. — M.n^.j a r,,,^ observes that his tax this year, at 

s a tax at 31/. per £. upon 

Lcf 

f434) An undergraduate on a certain afternoon spent at his 
bookseller's two-ninths of the money in his purse, and then at 
the KTocefs two-scvenihs of the remainder. He afiemards went 
for a ride, paying for his horse hire two-fifths of ivhat he had 
over, and then returned to his rooms possessing 15J. How . 
much did he spend in each way P 

(48i) At what rate per cent, per annum simple interest will 
[560. 1 1 J. 8./. amount to /664. 13^. 51/. in three years .ind nine 



ibe tax IS reckoned. 



IN 



(416) Find what percenta);e of the contents of a c.t^k of 
■pirits must be replaced by water, so that a winc-incrchani may 
gain z; per cent, by retailing the mixture at the same price per 
gallon as he paid for the undiluted spirit. 

(457) Which is the better investment— three per cent, stock 
at 87 or six per cent, stock at 168? What difference of annual 
income will it make whether a sum of ^541. ts. Zd. be invested 
in the one or ihe other of these stocks ? 

(4W} A square field is bordered by a path three yards wide, 
the tield and path together occupying (wo and a half acres. 
Find the cost of covering the path with gravel at \s. bJ. per 
square yard. 

(439) The true length of a year is 365 days 5 hrs. 48 mins. 

48 sees. In every 400 successive years the calendar gives 303 

■ordinary years and 97 leap years. Find in how many years 

the error introduced by this method of reckoning will amount to 

^Koaeday. 

^^^ (440) Convert jjg to a decimal fraction, and Jind ihc vulgar 
^Bkaction correspooomg to the recurring decimal '2:^97. 
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«y5*i2 +4^*03375 

(441) Reduce ^ ^ — — to a simple decimaL 

V 1 75 — ^"63 

(442) Reduce .—f — -p^ to its simplest form. 

(443) If a parcel 12 lbs. weight is carried 80 miles by rail 
for 2s, 4d.y and the rate for the distance over 50 miles is two- 
thirds of the rate for the first 50 miles, how far can a parcel of 
8 lbs. be carried for ^d, ? 

(444) If the 3 per cents, are at 91 J, what interest docs this 
give on ;£ioo. ? (Omit brokerage and fractions of a penny.) 

(446) How many lbs. in •321875 of a ton weight ? Convert 
it into kilogrammes (omitting fractions), assuming that a cubic 
decimetre of distilled water weighs 15432*35 grains. 

(446) Reduce *~ and ^^ to decimal fractions ; then 
multiply them together, and divide the product by -0000075. 
Reduce the quotient to a vulgar fraction. 

(447) A vessel steams 16 knots per hour. How many 
metres per second is this equivalent to, taking a mt^tre as 
32809 feet, and a knot as 6086*5 feet.^ 

(448) A tile of copper i foot long, 9 inches wide, and five- 
eighths of an inch thick, is rolled into a plate 6 feet long and 4 
feet wide. How thick will the plate be ? Give your answer 
both as a vulgar fraction and in decimals of an inch exactly. 

(449) I purchase 2j*cwt. of tea at ;^r3. is. Zd. percwt, and 
I J cwt. at ;^i8. 1 2 J. per cwt. I mix them, and sell the 
mixture at 3^. td. per lb. What is the profit per lb., the profit 
per cent, on the outlay, and the profit per cent, on the selling 
price ? (Two decimal places sufficient.) 

(450) A cargo steamer leaves port at the rate of 8J miles 
per hour at 3 A.M. on Monday. At midnight a despatch boat 
st<irts in pursuit, at the rate of 1 5 miles an hour. When will 
they be in sight of one another, supposing them to be visible 6 
miles off? 

(461) Find how much the square root of 



o + differs from ^^^. 

I 



1+ ' "3 



(462) A ladder 41 feet i inch long is placed against a wall 
with its foot 12 feet 11 inches out from the wall. How high 
will it reach up the wall } 
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(Ul) Reduce (when necessary) the following amounts to 
the nearest decimal of a pound, not going beyond three figures 
of decimals, and add iliem all logeiher :^£y:7. 21. gji-^. ; 
^S- at. ijrf. ; 74 of a shilling ; two hundred pounds ; y. 3]./. ; 
If. d^d. ', 'O03 of a. pound. 

(4M) Reduce -064 and i;-62; to vulgar fractions ; muliiply 
them in that form, and ihcn reduce the result to decimals. 
Trove by multiplying the decimals as they stand. 

(4B1) The equatorial diameter of the earth being 41847662 
English feci, and ihe polar axis 41707536 feet, by how much 
percent, is the polar axis the shorter? By what length nmiUl 
the ditferenci' u represented in a globe 34 inches in diameter ^ 

(4H] A coul merchant has ^30000. invested in rolling and 
Other stiKk. He buys coal at ii.r. per Ion, iind its freight 
Averages 61, M. The expenses in town are reckoned as 
equivalent to a dead-weight charge of ^jooo. a year plus a 
lonnajie charge of 1.1. M. a ton ; how many tons must he sell 
annually to cover Ins c^penscs. and pay ; per cent, upon his 
cBfutal? 

(UT) An express train leaves London for Exeter (distance 
174 miles) at 9.15 AM. at Ihe rate of 40 miles an hour. An 
ordinary train leaves Exeter for London at 1 1.20 a.m. at the 
rate of 34 miles per hour. Ai what time and at what distance 
from London will they meet (neglecting stoppages) ? 

(4BB) Find a decimal multiplier which wilt convert Troy 
ounces per inch into ions per mile. Use it lo find the weight 
in ions per mile of wire, which weighs j|]ilhs of an ounce Troy 
to the inch run. 



(4»B) 14 tons 3 c»l. copper 
1 3 eirt. speller al 351. lorf. per ci 
per cwt ; coal consumed, 14 toi 
casting ^5 ; labour equal to on< 
other expenses reckoned at^i; 
Ihc nearest shilling? 

(HO) Reduce to its lowest terms ihc following fractional 
expression : — 



£^2. I ;j. per ton ; 12 tons 
; 3 ions ; cwt. tin at 781. <jd. 
It 14J. zii. ; loss of metal in 
an for 31 days at 4^. <)</. ; 
Whai is the cosi per ton to 



tons 
538 _ 



Si - 



27 



B (Wl) A passenger train going 41 miles an hour, and 431 feet 
long, overtakes a goods train «n a parallel line of mils. The 
^naia train is going 28 miles an hour, and is 713 feet long. 
How long does the passenger train take in passing Ihe other ? 
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(468) Find the square root of 6005320036. 

(468) A, B, and C went into a joint-stock business, in wbidi 
A invested £jo.^ B ;£6a, and C £So. B withdrew his money 
after 10 months ; but A and C continued in the business for ^ 
months longer, and then wound it up. The total profit v^ 
found to be £33$* How much should each receive ? 

(464) A gallon of fresh water measures 227-271 cubic inchcSi 
and weighs 10 lbs. Avoirdupois. A ton of sea-water measures 
35 cubic feet. What is the weight of a gallon of sea-water in 
pounds and decimals ? 

(465^ A tradesman's prices are 1 3 per cent, above cost price. 
If he allows a discount of ;£2. on a bill of ;£46., what pro^t does 
he make per cent ? 

(466) Find the cost of plating the outside of a cubical box 
containing 37 cub. ft 64 cub. in. at 3^. per sq. ft. 

(467) A cistern is filled by a pipe in 3 hours and emptied by 
a second pipe in 4 hours. If both pipes be open together for 5 
hours and the discharge pipe be tnen closed, how long will it 
take to fill the cistern ? 

(468) A man who has ;^40000. stock in the New Three per 
Cents, sells out at 94^, and invests in India 4 per Cents, at par. 
Find the alteration in his income. 

(469) A wine merchant buys spirit at 17s. per gallon and 
mixes it with spirit which cost him 24s. a gallon, in the pro- 
portion of three gallons of the former to one of the latter. At 
what price per gallon must he sell the mixture in order to 
realise a profit of 12 per cent, on its cost? 

(470) Reduce to its lowest terms the following fractional ex- 
pression, and find its value to four decimal places : — 

(471) Find the square root of 4774671 801. 

(472) A sovereign consists of 22 parts by weight of pure 
gold to 2 parts of alloy, and it weighs 123*274 grains Troy. 
Neglecting the value of the alloy, what is the value of pure gold 
per ounce Troy to the nearest penny .•* 

(478) A, B, and C run a race for a mile. B has one minute 
start, and C two minutes on A. The actual pace of each is — 
A, 10 miles an hour ; B, 8^ miles an hour ; C, 7 J miles an hour. 
Who wins, and how long after the winner does the last man pass 
the winning-post ? 
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(474) A carriage- wheel is 8 feet 3 inches in circumference. 
tow many turns does it make in driving 7 miles and 1 331 
yards? 

(476) 400 calendar years are 146097 days. What would 
be the length of a calendar year in seconds, supposing all such 
years were alike ? 

(476) What decimal fraction is 2Jrf, of ys. M. ; and what 
decimal of a cwt. is 64 lbs. ? 

(47T) Find out which is the greater of j" and ,7,, and divide 
'\t ^y 'heir difference. 

(478) An Actd is -40467 hectares, and a pound sterling is 
SS'^S francs. An estate measuring 1917 hectares is sold for 
.toiooooo francs. What is the selling price per acre in^. s.d.} 

(479) A certain number of persons ventured equal shares in 
B business, so as 10 make up a total capital of £1719. is. ^d. 
TTie tirst dividend was 7J per cent, upon the capital, and 
amounted 10^:. 14^. 10^. per share. What was the number 
of shares ? 

(410) Find the sum of 2-35 of zs. \d., and o'fij of /6. 3J. 91/-, 
H and express it as a vulgar fraction of £1. ly. (til. 
H' (481) The rainfall at a particular place is 292 inches in a 
^Vyear. To how many gallons per acre is this equivalent, taking 
^■M gallon as o'i6 of a cubic foot of water ? 
^B (488) Extract the square roots of 8^ and 0*144, ■" ''ot'i cases 
^BitO three places of decimals. 

H (4>S) A man pays a tenth of his income in rates and tavi^s 
Imd a twelfth in assurances ; he has left ^49;, ly. id. : what is 
bU ncome? 

(484) A person sells out £j{^5. from 3 per cent stocks at 74. 
and re-invests them in 5J per cents, at 143 : what is his gain or 

s in annual income ? 

(485) A T^arehouse of five storeys is let in tints. Each flat 
[except ibe top one) lets for three-fourths of the rent charged for 
jill the flats above it, and the rent of the whole warehouse is 
£24/31. What is the rent of the middle flat ? 

(MS) What is the meaning of the term ' average ' ? If a train 
iRDve over 30, :4, 20, 16 miles in four successive hours, what is 
tU average rate per hour? Show that the same principle is ia- 
TOlved in 'alligation.' 

(48T) State the rules forihe Least Common Multiple of two, 
■ of three or more quantities, and apply the latter to the fol- 
ng case i-siSooj, 54423'. S33S73- 
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(468) Find the square root of 6005320036. 

(468) A, B, and C went into a joint-stock business, in whidi 
A invested £s^,j B £60, , and C £So. B withdrew his monqr 
after 10 months ; but A and C continued in the business for 
months longer, and then wound it up. The total profit was 
found to be £33$' How much should each receive ? 

(464) A gallon of fresh water measures 227*271 cubic inches, 
and weighs 10 lbs. Avoirdupois. A ton of sea-water measures 
35 cubic feet. What is the weight of a gallon of sea-water *u^ 
pounds and decimals ? 

(466^ A tradesman's prices are 1 5 per cent, above cost pri' 
If he allows a discount of ;{^2. on a bill of ;£46., what profit d 
he make per cent ? 

(466) Find the cost of plating the outside of a cubical 
containing 37 cub. ft 64 cub. in. at 3^. per sq. ft. 

(467) A cistern is filled by a pipe in 3 hours and empti 
a second pipe in 4 hours. If both pipes be open together 
hours and the discharge pipe be then closed, how long h^ 
take to fill the cistern ? 

(468) A man who has ;£40000. stock in the New Thrt^^^v^^ 
Cents, sells out at 94 J, and invests in India 4 per Cents. 5^^];;^ 
Find the alteration in his income. 

(469) A wine merchant buys spirit at 17^. per gal 
mixes it with spirit which cost him 24^. a gallon, in 
portion of three gallons of the former to one of the Izv 
what price per gallon must he sell the mixture iv\ 
realise a profit of 1 2 per cent, on its cost ? 

(470) Reduce to its lowest terms the following fr 
pression, and find its value to four decimal places : 
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(474) A carriftgc-ivhecl is 8 feet 3 inches in circumference. 
tiow many turns does it make in driving 7 miles and 1331 
yards ? 

(*7S) 400 calendar years are 146097 days. What would 
be [he length of a c^cndar year in seconds, supposing all such 
years were alike? 

{476) What decimal fraction is ijrf. of 7.1. M. ■ and what 
decimal of a en t. is 64 lbs. ? 

(477) Find out which is the greater of j',"j and ■^.:, and divide 
'J by their difference. 

(478) An acri/is -40467 hccLircs, and a pound sterling is 
Ij-iS francs. An estate measuring 1927 hectares is sold for 
loiooooo francs. What is the selling price per acre in ^. j. d. ? 

f478) A certain number of persons ventured equal shares in 
a business, so as to make up a total capital or2|)7i(). Sr. 41/. 
The first dividend was 7i per cent, upon the capital, and 
amauntcd tt>£^. 14J. lo}^. per share. What was the number 
of shares ? 

(4>0) Findlhesumof2'35of;j. irf, and o'ii5 of /6. 31. SW"., 
aod express it as a vulgar fr^iction of £2. 13s. M. 

(411) The rainfall at a particular place is 29'2 Inches in a 
year. To how many gallons per acre is this equivalent, taking 
a gallon asoi6 of a cubic fool of water? 

(4IS) Extract the square roots of 8J and 0'I44. in both cases 
to three places of decimals. 

(413) A man pays a tenth of his income in rates and (aitcs 
and a twelfth in assurances; he has left ^492. 13J. id. : what is 
his ncome? 

(484) A person sells out ^3965. from 3 per cenL stocks at 74, 
and re-invests them in j^ per cents, at 143 : what is his gain or 
loss in annual income? 

(4«S) A warehouse of five storeys is let in flats. Each tl;il 
(except the top one^ lets forthree-founhsof the rent charged for 
kII the flats above it, and the rent of the whole narchouae is 
/340I. What is the rent of the middle flat ? 

(*M) What isthemeaningof the term 'average'? If a train 
move over 30, 14, 20, 16 miles in four successive hours, what is 
its average rate per hour } Show that the same principle is in- 
volved in ' alligation.' 

C) State the rules for the Least Common Multiple of two, 
three or more quantities, and apply the latter to the fol- 
casc:— 5]Soo3. 544=3'. 583573- 



34S AIUTHMETIO. 

(488) Find the square roots of 52*9, 5*29, '529, '0529, and 
'00529 to three figures of decimals. 

(489) A certain district contains a rural population of 3789, 
<ind a town population of 2354. Among the rural population 
the births are 31 per thousand annually and the deaths 25 per 
thousand. Among the town population the births are 42 per 
thousand, and the deaths 30 per thousand. What is the annual 
increase or decrease in the whole population ? 

(490) A gallon of liquid, measuring 277*271 cubic inches, 
being poured into a certain square receptacle, fills it to a depth 
of 1 79 inches : find the side of the square to two places of 
decimals. 

(491) 100 parts of zinc ore yield 55 parts of metallic zinc, 
and 100 parts of copper ore yield 25 parts of metallic copper. 
In making brass out of these, 5 per cent, of the metal is wasted, 
and the coals and labour cost as much as the metal. The zinc 
ore is worth £<), per ton delivered, and the copper ore £17. 
What will be the net cost per ton of brass consistmg of a mix- 
ture of equal parts of the two metals ? 

(492) Simplify £?l::i*, and . ''Kf-'-^\^ 

(498) Calculate to four places of decimals —7=: — . 

V5 + I 

(494) Write down in order of magnitude -V", ii» ■\V"» ^'^^ 
^67, and prove your answer. 

(495) A cistern measures internally 9 ft. 4 in. long, 5 ft. 6 in. 
wide, and 3 ft. 4^ in. deep. It is lined with lead at 7 lbs. per 
square foot. What is the cost of the lining when lead is £2, 
per cwt. ? 

(496) A bridge has five equal spans, each of 100 feet 
measured from centre to centre of the piers, and a boat is 
moored exactly in a line with one of the two middle piers. The 
whole length of the bridge subtends a right angle as seen from 
the boat. Find the distance of the boat from the bridge, to the 
nearest foot. 

(497) A bankrupt's debts amount to ^£362 5. idr. 3//., and his 
assets to ;^i2o8. 12s, itf. : how much can he pay in the £. ? 

(498) Reduce § of a halfcrown to the fraction of a shilling 
and f of a cwt. to the fraction of a lb. 

(499) What will it cost to carpet a room 18} feet long and 
17 J feet wide with carpet 3^ feet wide at £\. per yard ? 



MISCEIXANEOUS EXAMPLES. 

(500) Add together 29-0146, 3146-5, 3109, -61417, 14-16. 

(Ml) Divide -loi by ■;, -o;, 50, and 5000. 

(608) Reduce to vulgar fractions -01634 and 9-^ 

(MS) Add together I of li, \l of j\, J of 3j. 

(6M) Divide n of l| by jVs of Hi- 

(MB) How many yards of canvas t8 inches wide would it 
take to cover a box 4 ft. long, 3ft. high, and three-quarters of a 
yard wide i 

(M6) If ^1025. are pul out to simple interest for 13 years at 
4| per cent., what will be the inlerest and amount ? 

(Ml) Find the square root of 488601 and of B4'8;4io. 

(M8) If 7 men can mow 6 a( 
win mow i; acres in 14 hours ? 



in 12 hours, how many men 
it £1; what will j'„ of a yard 



marching being two paces 
8 inches each, nt what rale 
good road P and how long 



(110) The quick lime or step i: 
per second, or no per minute, al 
per hour does a company march 01 

|«nll they be in arriving at a garrison 20 mil^ distant, allowing 
K halt of t hour by the way for refreshment ! 
(Sll) Add together i, *, J, ;, I, H 
(512) Find the G.C.M. of 3526 and 1947. 
(618) Subtract -002 from 11, and multiply -01 by i-oi. 
, (K4) Divide 2J of 1 1 by 3] of f of j. 
(HB) If "5 of £. buys '4 of a gallon, how much may be 
bought for 6x. y/. i 

(616) Divide 144 by i-3, by 12, by -on, and by 120, 

(617) Find the simple interest on ;^37S- at 4 per c 

(1 1 years. 
(611) Divide ^^1300. into three parts in the ratio of ^, 
(61B) Find the square root of 449-44 and "oooi. 
(BM) What is the cost of carpeting a room 21 A. by 3ofL 
with carpet j a yard wide al ^i. 6a. a yard ? 

(691) If 12 men do a piece of work in 15 days of 10 hours 
each, haw many days of 9 hours will 10 men take to do it t 

(6SS) Find the income produced by investing ^4S0Oi in the 
3 per cents, at 90, and that produced by investing/zSjo. in the 
3J per cents, at 95. 



nt. for 



i.i- 



350 AKITH BOBTIO, 

(58S} A steam engine and a horse start together ; the engitt 
does the first mile in 5 minutes, the horse in 4 ; after tlus nik 
the pace of the engine is 30 miles per hour, that of the horse » : 
which wins in a 3 mile race, and by how much ? 

(624) Divide (i) i'69 by -13 ; (2) I2*i by -011 ; (3) 001 hyoi. 

(586) Reduce 12s, 6d, to the decimal of jf i., and 7 lbs. totbe 
decimal of i cwt. 

(526) Divide \ of J of 4? of 2; by J of 4I of 3? of il. 

(627) Find the compound interest on ;^ioo. for 2 )'ears at 
10 j)er cent. 

(528) If 24 men do a piece of work in 14 days of 9 hours, 
how many will do it in 12 aays of 7 hours ? 
Extract the square root 0/17161. 

(589) Find the L.C.M. of 10, 14, 15, 21, 30, 42. 

(680) What sum invested in the 3 j)er cents, at 92 will 
produce an income of ;£ioo. per annum } 

(581) If cotton is bought at £2, dr. Zd, per cwt., at what 
price i>er lb. must it be sold to bring in 5 per cent, profit } 

(632) What will it cost to carpet a room 20 ft. 3 in. long by 
16 ft. wide with carpet 2 ft. 3 in. wide at 3^. 4^. per yard ? 

(533) A and B together do a piece of work in 5 days ; A alone 
would do it in 7 days ; in how many days would B alone do it ? 

(534) Find the value of an acre of land at 8^^. per square 
foot. 

(585) Add together J, j, |, J, /y, J|, and express the sum in 
decimals. 

(636) Simplify— 

(!) _i_. (2) J^^,:^. 

4 + 1 

(637) Reduce J of y. 4//. to the fraction of a guinea, and 
672 oz. to the decimal of a cwt. 

(638) Divide 36*33 by 210, 35 by '05, '002 by 20a 
(639; Find the square root of 2209 and of 22*1841. 

(540) Find the simple interest on ;^2o66. 15J. lod. for 4 
years at 2 J per cent., and the compound interest on £^yx, or 
2 years at 3J- per cent. 

(541) Find the difference between the discount allowed at 
5 per cent, on ;{^8io. paid 3 months before it is due, and the 
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inlerest charged for the loan of the mme sum for the s.ime 
period at the same rate. 

(543) A grocer mixes 13 lbs. of tea at ^s. iil, with 3 lbs. ;it 
4/. It*/, T at what price must lie sell the mixture so as to gain .1 
penny a pound ? 

(HI) Find the value of .£3]. + 73*- + Hf of a guinea, and of 
■35 of a Ion + '39 of a cwt, + -44 of a qr. 

{,iMi Find the G.C.M. of 124321 and 197451. 

(549) Redace 10 its lo>vesi terms— 



^(1 + J, of, of). 



fraction. 

(MB) Reduce 075 of a £. lo the decimal of 4*- IW. ; and ; 
at), po. 9 yds. 4 ft. 72 in. to ilic decimal of 1 ac. 60 sq. yds. 

(S49) Find, by Practice, the value of 2 tons 7 ewt. 56 lbs. at 
j£2. 101. 6rf. per cwt, 

(S60) A man buys eggs at ! 1 {d. per dozen, and sells theiii at 

each : what does he gain per cent. .' 

(6(1) Nine men were engaged to dig a trench 3 feci deep, 
4} feet wide, and 130 yards long in a certain time ; but beforL- 
it was begun it was discovered that the trench must be ; feel 
deep, 180 yards long, but only 4 feel wide : how many men musi 
be employed in order that it may be completed in the required 



" £3^7- ■ 



(SSI 
produc 



s. for si je; 



will 



e/23. 17J. 6rf. inlerest at simple it 

(SM) What will be the cost of papering a room 14 ft. C in. 
Jong, 10 ft. 6 in. broad, and 8 fi, high, with paper = feel iiidc at 
7irf- p«- yard ? 

(BSS) Find the L.C..M. of 3, 5, 7, 9, 1 5, 63. 

(B66) Divide l - (} * i + r\) by i - i of J of ,.\, and find the 



353 ' ABJTHXETIO. 

(557) Reduce i lb. Troy to the fraction of i lb. Avoirdupois. 

(668) Multiply *ooo725 by 31*25, and divide the prodaa 
successively by 6*25, 625, and '0625. 

(669) Reduce to vulgar fractions xx>i5625, -05, *03tS. 

(560) Find the value of 31 5625 of a £, 

(561) Find the square root of 106929 and 4*1209. 

(568) At the census of 185 1 the population of Oxford was 
27843; at the census of 1861 the population was 27560: what 
was the decrease per cent. ? 

(563) A can walk 5 miles while B is walking 4 : supposing 
A to walk 6 hours a day, and 6 7 hours a day, how many dap 
will 6 take in walking a distance which A can accomplish in 
14 days? 

(564) Find the simple interest on ^£354. 3J. 4^. for 3 J years 
at 2j per cent. 

(565) A quadrangle is 50 feet long by 40 feet broad ; it is 
crossed in each direction by a path 10 feet broad, and the 
remainder has to be turfed : how many strips of turf i| foot 
long and 6 inches broad will be required for the purpose ? 

(566) Find the value of J^f-^-A , and of j + J-^ + iV 

(567) jC45oo. is divided between A, B, C, D ; A receives ] ; 
B, C each | of the remainder : how much is left for D ? 

(66S) Reduce i lb. 12 oz. (Avoirdupois weight) to the fraction 
of I cwt. 2 qrs., and {^ of 6s, %d, to the fraction of a guinea. 

(569) Express as vulgar fractions '001375, -dj, 7* 193! 8, and 
divide *I75 by '25, by 2*5, and by '0025. 

(570) State the tests of divisibility of numbers by 4, 9, and 
1 1 ; and apply them to the number 71 016. 

(571) What is the value of a cargo of tallow, weighing 515 
tons, at 5 1 J. 3</. per cwt. ? 

(672) Five j)er cent, on a given sum amounts 10^^25. lys. ^d. : 
find 4j and 4| per cent, on the same sum. 

(678) Define Interest and Discount. What is the discount 
on 2^429. 5J. due 3 months hence at 4 per cent, per annum } 

(574) Two bills for ;£456. 5^. and £27^. 2s. 6d. are due on 
the 1st and 30th June respectively. What is their value on the 
20th June, interest being reckoned at the rate of 5 j)er cent, per 
annum ? 
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(171) A speculator sells at a profit of 50 per cent., but his 
purchaser fails, and only pays los. in the £. : how much per 
cent, does the speculator gain or lose by his venture ? 

(»T7) A and B run a race. A starts at the rate of 400 yards 
a minute, but in every successive minute increases his pace by 
a yard a minute ; B diminishes his pace by the same, and is 
overtaLen by A in 4 minutes. What was B's pace at starting? 

(STB) What is the value of a cargo of sugar, weighing 756 
tons, at 28j. M. per cwl. ? 

(579) Two bills (ot £273. i;i. and ^456. iji. 6rf.aredue on 
the 2nd and 22nd of July respectively : nhal is their value on 
the I2th July, interest being reckoned at the rate of 5 per cent. 
per annum? 

(WO) A speculator sells at a profit of 75 per cent., but his 
purchaser fails, and only pays ss. in the £. : how much per 
cent, does the speculator gain or lose by his venture ? 

(tBl) The manufacturer will supply a certain article at M. : 
it a tradesman charges 81/., what profit percent, does he make ? 

(8M) Slate the rule for findingihe Greatest Common Measure 
of two numbers. Find the Greatest Common Measure of 2793 
Knd79So, and the Least Common Multiple of 16, 90, 9t, zS[>,and 

mbf 

^H (n4) Divide 2578 by bzs, and 6400 by '04096 ', and reduce 
^(Ivs- 43 mia 39 sec. to the decimal of a year. 

(886) The length of a rectangular piece of ground is twice 
its breadth ; its area is 30479-805 si|uare feet ; find its length 
and breadth. 

(588) The rate of interest being 7 per cent., what is the 
discount on a sum of ^1356. 13J. 4rf- due 3 months hence; and 
what is the interest on the same sum for 9 months f 

(817) How often will a tumbler containing ij of a gill he 
GUed out of a cask which originally contained 20 gallons, but 
bad leaked 10 per cent. ? 

(HI) If loolbs. of tea be bought at 4^. 4('> per lb. and sold 
U SS; and loo lbs. of sugar be bought at (k/. a lb., and sold at 



ItMi) Simplify *i, . .'"jt^ and find the value of 
,1^1 It of 4; 
'ofS^ioi'eiJuf 5j ° ^ ' 



354 ABITHMETIO. 

Td, a lb., how much short of i8 per cent will be the profit 
realised on the whole transaction ? 

(689) Compare the simple and compound interest on ;£iooa 
for 3 years at 5 per cent. 

(590) A newspaper contsuns 48 columns, averaging loolines 
in each, 8^ words m each line, 4^ letters in each word : what 
number of consonant letters will be required to print the paper 
if the vowels are 35 per cent. ? 

(591) If 81 gallons of water will fill a cistern 4 ft 4 in. 
long, 2 ft. 8 in. broad, and i ft i| in. deep, how many cubic 
inches are contained in a pint ? 

(598) Simplify the expression — 

JLzZ J±5l -Mi of ^ of 365, 
13 -"15 + 1^-955 " 

(693) Reduce ~ to a recurring decimal. Reduce the re- 
curring decimal *doo54 to a fraction. If a fraction is expressed 
by a decimal, in what cases will the decimal be non-recurrent? 
Can every recurring decimal be obtained from a vulgar 
fraction by the common process of division ? If not, give an 
example to the contrary. 

(694) Find the square roots of ^/^YaSi ^^ "H* ^^^^ 0^7^?! ^^ 
five places of decimals. 

(695) State and prove the rule for finding the Greatest 
Common Measure of^two numbers. 

(596) If Australian wool is worth 2^. yL per lb., and English 
wool only \s. %d, per lb., how many fleeces of English wool 
ou^ht to be set off against 1000 Australian, a fleece of the latter 
weighing only H ^^ ^ fleece of the former? 

(697) A clerk's net salary, after paying 6^/. in the £^, income- 
tax, is ^195. ; what would it have amounted to had there been 
no income-tax ? 

(598) If tea be bought at £;\, per lb. and sold at *! of a 
guinea, what is the gain per cent 

(599) Divide 8008 guineas between A and B so that '5 of 
A's money shall equal "o of B's. 

(600) By selling tea at 2J. %d, per lb. a merchant gains \ of 
his outlay; he then raises the price to 3^. id. per lb.: what 
does he gain per cent, on the original outlay ? 

(601) Find the price of 63 cwt. 3 qrs. 18 lbs. 8 ozs. at^^S. I2J. %d, 
per cwt. 




MISCELLAiTEOUS EXAMPIiES. 



(603) What is the present value of ^1051. 5J. due a year 
bence ai ^5. 2S. bd. per ccnl.f 

(SD4) If ihe carriage of 5^ cn-t. for 114 miles costs 41. %d., 
how far ought 3J cwt. to be carried for the same money ? 

(606) Kind the price of 104 ac 3 rds. and 10 per. lA £^. 151. 

(606) By the reduction of the income-tax from jd. in the 
pound to id. a penon saves ^28. n. bd. a year : what is his 

(607) Reduce ;^ gall, to the fraction of iSpecks, and 4J015. 
to the decimal of 4 lbs. i 01. 4drs. ; also find the value of "6875 

of y- 4d. 

(6OB) Find the dividend on ^3469. lOJ. at 15J. bid. in the 

(606) What will be the expense of paving an area which 
measures 35 ft. 10 in. by 18 ft. 6 in. at 6s. yd. per square yard f 

(810) A bankrupt's estate pays 4^. 4}i£ in the pound : what 
loss will be sustained by a creditor whose claim is for .£432. IM.? 

(611) How much coffee at \s. toid. per lb. must be given in 
exchange for 78 lbs. of lea at 5^ i^d. I 

(618) Ifaperson transfers ^1334. from the 3J per cents, at 
88j to the 31 per cents, at 95^, what will be the difference in 

(613) If 8 men can build 2 roods of wall i brick in thick- 
ness in 3 days, bow many men must be employed to build 5 
roods, a brick and a half in thickness, in a week ? 

(6H) If ^:o. in trade gain ^£16. in five months, what sum 
will gain £ii. in 3 months at the same rale ? 

(6H) Divide /4;. between 3 persons, so that their shares 
shall be as the numbers 3, 5, 7. 

(616) If 7 bush, z pks. be consumed by 10 horses in 7 days, 
how many horses will consume 3 qrs. 6 bush, at the same rale 

(617) If 1000 sovereigns weigh iilbs. 501. i6dwts., what 
will be the weight of one sovereign ? 

(81«) Prove that a square room, whose side is 17 ft. 6in. 
long, will require 43 yds. 2 (I. 3 in. of carpet i ft. 4 in. wide. 

2iof6;ijOf 
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ABITHMETIO. 



(620) If 152 sacks wrill hold6sqrs. 3 bush. 3 pks^ bowBUBy 
sacks will comaiu 18 qrs. 7 bush, i pk. ? 

(621) What length of wallpaper 37 in. broad ni 11 be required 
for a room 18 ft. long 12 ft. broad and 1 1 ft. high ? 

(882) If a man walks 600 miles in 25 days, walking 8 hours 
a day, in how many days will he walk 330 miles, walking 10 
hours a day ? 

(6S3) If it costs 16 guineas to supply 30 ir 
60 boys with bread for a week, stipposing a 1 
much as a boy, and a woman to eat one-fourth less than a a 
how much will it cost to supply 25 men, 60 women, and Ji bi 
for lo days? 

(834) If an income of jTjoo. pays £11. 5/. for in. 
how much will be paid for an income of ^£525. (or. ? 

(68S) The rental of a parish is /i850,,and the rales a 
taken at Bo per cent, of the rental : what " 
rale at 91/. in the pound ! 

(636) If /j. loi. are the wages of 4 men for OJ days, v 
arc the wages of 1 7 men for 4 weeks of jj days in each weckTl 

(8ST) If 10 men and 15 boys can reap a field in 6 days, in 
how many days will 7 men and 1: boys reap it, supposing that 
2 men can do as much as 3 boys .' 

(6S8) Three wheels making 60, 36, and 24 revolutions in 1 
minute, start with certain points in their circumference} down- 
wards: when will they first come all together again in the 
same position ? 

{8SB) If a certain MS. fill 6 printed sheets, each 
32 pages, and each page 24 lines, with g words in 
how many lines of 12 words each must there be in a page' 
order thai another similar MS., twice as long, may (ill 3 she' 
each containing 48 pages? 



eachli^H 
> a P^ee^H 
II 3 sbedfH 



(681) If sJ per cent, would be gained by selling 131 yds. ■■' 
silk for /26. iir. lojrf., at what price pet yard must 11 be soU'. 
gain 1 3 per cent. ? 

(631) If the duty on goods weighing 2 cwt. 3 qr^ ; I^^ 
amounts 10 £2. i8j. 8iit, what is the rate per cwt. ? 

(633) If I lb. of metal, containing copper and nnc in lit 
raiio of -84 to 16, be mixed with 2 lbs., containtog ibe umt 
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(SSi) If S horses plough 
daj's will 6 horses plough 17^ 

(8SS) If 17 yds. of silk CI 
cosi of I JO yds. ai ihe same n 

(636) For what sum mus 
so as 10 gain 5! per ceni. P 

(687) If 15 chests of lea 
many chests of the same '. 



I mtich copper and zinc 
ij acres in 2 days, in how many 
St ^4. 8j. 6^^., what will be the 
"ne^75- ttw. 



I sell ahorse that c( 



;igh I ton 3 ci 
; will weigh j 



I yd. 



a piece of work which 



(688) What is the cost of papering a room 6 yds. 
long, 6 yds. o ft. 4 in. broad, 13 ft. high, with paper J 
»ide, al 4jrf. per yard ? 

(689) If 7 bush. 2 pks. be consumed by 10 horses in 7 days, 
how many horses will consume 3 qrs. 6 bush, at the same rale 
in 10 days ? 

(B40) if 44 labourers can do a piece of work in todays of 10 
hours each, how many navvies must be employed to do ] 
more work in 7 days of it hours, supposing 3 navvies able to 
do ihe work of 5 labourers P 

(841) How much money must be paid for ^1500. stock of 
the 3 per cents, at 8gJ, allowing the broker j per cent, as 
rommission ; and what interest per ceni. will be gained on the 
outlay? 

(848) Howlongwill 12 mentake t( 
S men can do in 27 days ? 

(848) The annual premium ' 
/13. IS. yi., the duly charged ot 
how much per cent, of the prcmiu: 

(644) If the ton be diminished V 
increased 35?(>: how man 

{64G) A draper bought 600 yards of silk at y. ^\d. peryard ; 
and having sold 360 yards at 4J. bd. per yard, and 81 yards at 
yt. 0./. per yard, he was robbed of the rest : what was his 
whole gain or loss, and his gain or loss per cent, on the outlay? 

(646) When eggs are 24 a shilling, bow many must be given 
in payment of a debt of^i. ws. ^\d.i 

(647) A gentleman having three sons, aged 34, 16, and 8 
years respectively, left his estate to be divided amongst ihem in 
^hares pro[K>rtioned to their ages. Eight years afterwards the 
iecond son died and left his portion to be divided between his 



■\ a fire insura 
it will be ^[9. 
1 is the duly r 


MS. 


being 
loK: 


107142859^ and 
would there be in 


the ounce 
a ton? 



ABITHMETIC. 



(ess) Find the value of 



1 piece of 

itfith 

$ 

If h« 

rtree 

lebrofct^^ 



(818) A surveyor's chain is 22 yards long, and i 
into 100 links : how many square links arc there ii 
land of 2| acres ? 

(849) Adaicyman buys milk at 2j(/. per quart, dilutes it with 
water, and sells the mixture at 31/. per quart His profits 1~ 
60 per cent upon his outlay. How much water docs he B 
with each quart of milk? 

(6S0) Supposing a labourer to receive 131. 51/. per week I 
seven days, find what his wages will amount to from the 1st • 
April to Christmas Day of the same year, both days inclusive. 

(eiSl) A person holds /4450. in the Turkish Slocks. If he 
sells out at 51J and invests the proceeds in the Reduced Three 
per Cents, at 88|, what will be his income, supposing the broke 
to have received | per cent, commissioo on each transaction ^ 

(i)'-t-(J)'+U )V 

£3. 1 2J. 2jrf. to the decimal of eleven guineas. 

(863) Prove that the Least Common Multiple of two 
numbers divides every other common multiple of the t*o 
numbers. What is the least number which is divisible by every 
number up to 12 inclusive i 

(664) Prove the rule for fixing the position of the decimal 
point when one decimal fraction is multiplied by another. 

(6Gfi) Express as vulgar fractions in their lonesi tenns— 
(1) -0625. -0032; (2)-oi6^-64-, {j)-45--45- 

(856) From forty pounds Troy of metal containing elevts 
parts of pure gold and one part 'of alloy, eighteen hundted »nd 
sixty-nine sovereigns are coined. If the alloy be supposed 
worthless, find the value to the nearest farthing of one ounce 
Troy of pure gold. 

(667) Extract the square root of jfUff. 

(B88) Find, by Practice, the price of 5 cwL 3 qrs. 14 lbs, 1; "' 
at £i. 2J. 8rf. per cwt. 

(869) If the carriage of 5 tons 5 cwt a qrs. I lb. for 5001^^- 
cost £27. los., what will be charged for conveying 25} c*t. tiT 

(660) Reduce the following 10 vulgar fractions :— 3t>7, l-^y 
•01 136 ; and the following to decimals ;— |I, iJJ, {-*. 



^ 



MlSOELLAtTEOUS EXAMPI^B. 

(861) The true length of the year is 365-14324 days 
calculated at 365} days, how soon will the error amoun 
whole day ? 

(682) Simplify •j'*IL5.:e j and CMpress — '- u 






of a decimal. 



300 guineas per annum when the tax is 51/. in thcpouod. 

($61) Find the continued product of 5075 by 3'04S by ■07 105, 
and the quotient of -0001776 by -0784. 

(660) A carpet contains 167-71545031; square feet : Jind its 
readth (1) when it is as broad as it is long, (3) when it is 6^ 
Bies longer than it is broad. 

(B06) Given the Least Common Multiple of the isi and 3nd 

f tjiree quantities, and also of the ist and 3rd, how may the 

~ It Common Multiple of all three be found from these data ? 

(667) Find ihe Least Common Multiple of 1 10, 115 ;, 1470. 

(661) If 1 am entitled to {^ of the interest on /;7So. f™m 
Match 3 to July 37, at si P^^ cent, per annum, how much should 
I receive? 

(669) A person owned j of a coal-mine, and sold ^ of J of 
his share for ^5125-35. : what w&s the value of the mine, and of 
his share in it ? 

(670) The population of a country amounts to 36584000. 

tud increases at the rale of lopcrccm. in every 10 years : what 
•ill it amount to in 30 years ? 
I (671) If 1 spend on an average £s- '8^- SJi/. per week, and 
live every year/;i6., what is my income? 

(672) A mixture of 49 e^Uons of wine (at 15^,) and brandy 
(at lis.) contains only one gallon of brandy ; how much water 
should be added to it that it may contain in each 49 gallons -2 
of a gallon of brandy ; and what should be the price per gallon 
of the whole mixture ? 

(67S) In a borough reluming two members, and having a 

population of 30000, of whom J^ have voles, A polls 100 

plumpers and 840 split votes. It 200 plumpers and 890 split 

"-?«cs, and C 1 10 plumpers and 730 split votes : what percentage 

{(those who had votes gave them ? 

£874) A merchant buys some lea ai 21. yi. per lb. and some 
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at y. (kf. : in what proportion most he mix them, so that by 
selling the mixture at 41. a lb. he may realise 20 per cent. ? 

(675) A tea-dealer buys a damaged car;^ for j^SSO, and 
after spending 7 per cenL on the cost price m preparing it for 
the market, he sells it at 120 per cent profit ; receiving for it 
the same gross sum as is received by another dealer who pur- 
chased a sound cargo and sells it for 32 per cent, profit r ind 
the value of the second carga 

v676) Multiply together 3*1415927 and 1*3183099. 

[fill) Calculate to five places of decimals Ij^^H^H. 

7>293 

(678) Reduce the recurring decimal '2^85714 to a fraction 
in its lowest terms. 

(679) Alcohol and water being mixed in the proportion of 
5-295 parts by weight of the former to 6x>27 of the latter, find 
what weight of each substance is contained in i pound of the 
mixture, and also the weight of a quantity of the mixture which 
contains i pound of water. 

(680) Calculate >/3*i45i 5936535 to seven decimals. 

(681) If a man invests half of his fortune in land, a fifth in 
trade, a sixth in funds, and loses the remainder (namely, £20cxx) 
in speculation, what sum had he to start with ? 

(682) £SS<^ i<^* ^^^ borrowed January i, 1 861, at the rate 
of 5 per cent, per annum : what sum repaid the debt on the 
20th of October in the same year ? 

(683) An Australian miner has 100 lbs. of gold dust. 8 per 
cent, of this is alloy beyond the standard, and coining it into 
sovereigns costs him 5 per cent. : what is its value, the sovereign 
weighing 122*274 grains? 

(684) Reduce to their lowest denominations, as ordinary 
fractions, the product of the two fractional sums, i + i + 5 + J and 
3 + 5 + T "•• -J> 21^^ ^^^ ^^^ "^^^o of the former to the latter. 

(686) Reduce the two sums of the preceding question vnih 
the aforesaid product and ratio to decimals, all correctly to 
five places. 

(686) Extract the square root of 633679929 to the last 
integer figure by the ordinary process. 

(687) Divide ;^25. 7s, 6d, between 4 men, 3 women, and 2 
boys, giving each woman a fourth less, and each boy a half less 
than the share of each man. 

(688) A grocer mixes four kinds of tea in the proportion of 
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I, rj, 2, !■; pans by weighl of the several kinds respectively ; 
required Ihe number of pounds of each kind In une hundred- 
weight of the mixture. 

(619) Find the difference between the simple and compound 
interest on ^i i5. aj. 1 id. for 3 years at 9 per cent, per annum. 

(fl90) If the penny-a-milc fare be 40 per cent, below second- 
class fare, and tne second-class fare 30 per cent, below the ^rst, 
and if return tickets are issued at a fare and three-quarters, 
what ought to be the exact price of a return ticket first-class for 
350 miles ? 

(691) Required the compound interest and amount of ^457. 
\os. for 3 years ai 4 per cenL per annum. 

(892) In a mile race, A starts at 370 paces of 4S inches per 
minute, and B at 300 paces of 44 inches per minute. After 4 
minutes, B quickens his pace to 320, Which wins, by how 
much, and in what time P 

(893) Find Ihe length of the side of a square field containing 
3933ac.3ro. i8pcr. 2ii yds. 

(894) From the sum of the fractions |, J, 5i I subtract the 
sum of the fractions J, }, \, \, and exhibit the result in its 
lowest denomination. 

(895) Reduce the two sums of the preceding question, and 
iheir difference, separately, to decimals; and verify bysubtrac- 
■ion the accuracy of your results. 

(898) Extract to the nearest integer, by the ordinary or by 
any other process, the square root of 1 2345678987G5432 1. 

(897) Calculate to the nearest farthing, by whatever process 
you consider the most convenient, the cost of 1910ns igcwt. 
3qrs. 27}lbs. of merchandise at /19. 191. ii}(/. per Ion. 

(898) What is the simple interest on ^345. 191. 41I for J 
years at 4 per cent, per annum, and on ^546. 7s. toii. for 4S 
days at 3 per cent, per annum P , 

(999) Ifteasat sj. 6rf., 6j. 51/., and jj. 9^/. a lb. be mixed in 
equal quantities, and the mixture be sold at £22. iSj. per cwl., 
what will be the gain or loss per cenL f 

(700) What is the yearly interest on ^27225. bought into the 
3l per cents, at 97i? 

(701) In a common school for 3 hamlets, A, B, C, toper 
cent, of the scholars belong to A, 2&-& per cent, to B, and I I'i 
{only 7 boys and 3 girls) to C : what is the number of children 
in the school - and what number belong to A, 0, and C re- 
spectively i 
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(708) A offers for an estate £Syx)o, now, and B /9600a at 
the end of 3 years : which is the better offer, and by now much, 
aillowing 5 per cent, per annum compound interest ? 

(708) Two bottles of sherry and 6 pints of ale cost izr. If 
the price of the sherry rose 10 per cent, and that of the ale 50 per 
cent., the cost would be 14s, What was the original price of a 
bottle of sherry and of a pint of ale ? 

(704) Divide i| + 6|-75i by S|-3} + H» ^^ multiply the 
result by 65?j + 9|fj-i3j. 

(705) Find what fraction of a guinea is equal to the difference 
between | of a crown and J^ of a shilling. 

(706) Calculate to five places of decimals the fraction — 

370271 X -64732 
•043679 

(707) Reduce the circulating decimal I'Si^yi to a vulgar 
fraction in its lowest terms. 

(708) Extract the square roots, to five places of decimals, 
of the numbers — 3*9726523, '39726523, and "039726523. 

(709) A contributes £93S^No- ^^ ^ ^^^^ °^ ;^3oooo*> ^ con- 
tributes £74ogll'j C ;£3284.T*^., and D the remainder : what is 
the average sum contributed oy the last three^ and what annual 
percentage of profit does the largest contributor receive if he 
gets ;£497. i6y. 3^^. a year? 

(710) In what time will ;^229. lor. amount to £2^%^ 3^. ^ 
at 5 per cent, per annum, simple interest ? 

(711) Which is the better stock for investment, the 3 J per 
cents, at 92I or the 3^ per cents, at par ? 

(712) A and B enter into business together; A gives \ of 
the capital. At the end of the first year they have made a 
profit of 3^ per cent.; and at the end of the second a profit of 
5 per cent. ; at the end of the third year they are bankrupts, and 
can only pay lor. in the pound. The remaining money is 
;(f 16663. ^o^- ^ow much did each contribute? 

(713) To the sum of the ordinary fractions |, |, *, J add 
the sum of the ordinary fractions ^, J, |, |, and exhibit the 
result as a decimal. 

(714) From the sum of the repeating decimals •1234 and 
'1234 subtract twice the repeating decimal *ii34) and exhibit 
the result in the form of a decimal of similar character. 

(715) The first and last terms of an Arithmetical Progression 



I 
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arc I and 6561, and the number of terms is 9 ; determine com- 
pletely the Progression. 

(Tie) The first and last terms of a Geometrical Progression 
aie I and 6561, and the number of terms is g : determine com- 
pletely the Progression. 

(717) Find the simple interest on ^£639, Ss. from May 10 to 
August JO, at sj p«r cent, per annum. 

(718) If a person invests in 4 per cent, slock at 77J, at what 
iBte per cent, will he receive interest for his money ? 

(TIO) 360 children were present for examination in a school, 
and of these 3o-?6gi36 per cent, were in Standards IV. to VI. 
)7 children failed in the hrst three standards, and the percentage 
cf failures for the whole school was 8'3 ; how many children 
passed in Standards IV. to VI. ? 

(720) What capital would he required in order to gain 
j£i2. IS. oJ(/. in 2 years s months at 3.I per cent. ? 

(781) If the sum of ^i3oo. be laid out at 10 per cent, com- 
pound interest, to what sum will it amount in a year and a half, 
(a) if the interest be paid yearly ; (^) if it be paid half-yearly .' 

(78!) If by selling an article for Bj. yi. you lose 17I percent., 
what sum should you have sold it for to have gained 40 per 

(783) Add together 5'; of ^ of j\ of a pound, and jl, of H of 
1] of a shitting, Slating itie result as a fraction of half-a-crown. 

(784) Multiply iiyAjt by 654-311 correctly to the nearest 
integer. 

(7SB) Obtain the square root of oooiiiii 11 correct lo seven 
places of decimals. Multiply the result by the square root of 
7-39- 

(TSe) Reduce i-45£7dto a vulgar fraction ; proving the truth 
of any rule regarding recurring decimals which you may require 
louse, 

(T8T) Having given that one fool is 03048 of a mttre, what 
is an acre in square metres f 

(728) If 13 cubic feet of st 
niHre weigh in kilograms.' 
3-i lbs.) 

(789) A coal-pil has an output of 1000 tons a week, which is 
•old for ;(;37o- The price of large coal is lor. a ton. of slack 
4r. a ton : how much of the looo tons is slack? If the slack 
cosu the coai-Dwner 61. and the large coal jt. a ton, what are 
bis profits per week i 
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(TIO) Find ihe compoand inieresi and amoBnt d 
for 31 years at 7 per cent per anoum. 

(TSI) A man buys a bou»e for £4yy, keeps k e 
months, and then sells it so a» to gain 15 percenL 
I1.1VC done better or worse if he had let it for the last 8 a 
nut of Ihe 1 2 at S guineas a month and sold it for cost price u 
the year's end ? 

(782) Out of an invading army of 6jooo men 88-ss pw cW. 
perished by fatigue and disease, ?7*S per cent- fell in action, 
and the remainder relumed home safe : what pcnrciuage of the 
whole army escaped, and how many fell in action? 

(TSS) The average price of edible birds' nests is estimated 
at ^5. 2J. M. per lb., and the annual consumption at 243000 lbs. 
If the whole cost of colleainE be 11 per cent, of the selling 
price, find (he amount of the tradesmen's protit on the annual 

(T84) Square root of 30 10 4 places of decimals. 

(731) Find the compound interest on /3WS'3'3S- '<" 4 
years, at 4 per cent. 

(T88) A bankrupt can pay ds. 8./. in the £. : if bis assrti 
were .£500. more he could pay 7s. ^d. Find his debts and his 

(T3T) The manufacturer will supply a certain article at ■)■/.; 
if a tradesman charges 3d., what profit per cent, does be 

(TSS) The price of diamonds per carat varies as their weight ; 
if a diamond of 2 carats is worth £32., what is the value of a 
diamond of 3 carats } 

(789) Wishing to pay 18 Kreutier, I give 1 Thater, and 
receive in change as Krcutzer. 10 Silber-Groschen, and half a 
Gulden. I know that 1 Thaler is 30 Silber-Groschen, and t 
Gulden is 60 Kreutier. Find for ine how many GiUden ait 
worth 4 Thaler. 

(740) A man walks a certain distance, and rides back in 
3 hrs. 4; min. ; he could nde both ways in 1^ hrs. How long 
would it take bim to walk both ways i 

(741) In a constituency in which each elector may vote fur 
two candidates, half of the constituency vote for A. but divide 
their votes among B, C, D, E. in the prt>portions of 4, 3, a, I ; 
of the remainder, hidf vote for B, and divide their votes among 
C, D, E, in the proportions of 3, I, I ; Iwo-thirds of the 
remainder vote for D and E. and $40 do not vote at all : find 
the order on the poll, and the whole Dumber of electf>n. 
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(T4fl) Find the compound inlerest on ^5503-4375, for4years, 
at 4 per cent. 

(74S) A bankrupt can pay 51. grf. in the £. : if his assets 
were ;£scJO. more lie could pay 6j. bd. Find his debts and his 

(T44) If 5 men can reap a field, whose length is 800 feet and 
breadth is 700 feet, in 3} days, working 14 houts a day, in what 
time can 7 men reap a field whose length is 1800 feet and 
breadth 960 feet, working 12 hours a day f 

(745) Find the difference between the simple and compound 
inlerest on ^416- X'is. 41/. for 2 years at 5 per cent, per annum. 

(746) Find the true discount on /2S0. due 2] years hence, 
at 3 per cent- per annum. 

(74T) A and B, working together, do a piece of work in 
7 days. B alone can do it in 13 days. Suppose B works 3 days, 
how long will A take lo finish the work? 

(748) A landlord sends a chest of tea to be equally divided 
among his 4S cottage tenants ; each receives 3 lbs. 7^ ozs. : what 
did the lea weigh, and what did it cost at is. yi. a pound F 

(749) Assuming the year to consist of 365-2422453 days, find 
the decimal which represents one day, to 10 decimal places. 

(7») Find the amount of ^1158. 17J. &/. for I year iij 
days at £;i. toi. per cent, simple inlerest. 

(761) Find the true discount on ji^397. &f. 81/. due 9 months 
hence at 4 per cent, per annum. 

(7M) A person sells out ^5000. consols (3 per cent, slock} 
at 89J, and buys J^zooa. Russian 5 per cent, stock at 88j, and 
with the rest of his money India 5 per cent, slock at 106 : find 
the alteration in his income. 

(781) If the renis of a parish be rated at ^2514. 7J-. 6rf., 
and a rate be levied to pay /S4. ifu. 31/., how much is this 
in the £., and how much will be paid by a farm rated at 
£„S. .«. MP 

(7M) A chest of tea weighing 68 lbs. 4 ois. net is given by 
a landlord to be equally divided among his cottage tenants : 
bow many tenants has he, if each receives I lb. ; ozs. i and if 
the tea costs him is. "id. a lb., what is the price of the chest? 

(7B6) I carat « 4grains (Diamond weight) -3j grains (Troy) r 
find how many ois., &-c. (Troy) are contained in the diamond 
whose weight is 6720 grains (Diamond). 

(7S6) A bankrupt can pay his creditors 3^.4^1/. in thepotind: 
bow much will one receive whose debt is C^^- ■3^- 4^-^ 
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(767) Express ^£893. 5fl. 3 cents 2 mils, in £, and cents, 
and find zk P^^ c^nX, on the amount (£1. >-io florins* 100 
cents B 1000 mils.) 

(768) Find, by Practice, the values of 1 5 1 3 things at £^, 8j. ^ 
and of 5 cwt. 3 qrs. 21 lbs., at £6, lor. ZtL per cwt 

(769) Find the difference between the interest and discount 
on £111 A. lis, Zd, for i\ years, interest being reckoned at 4 
per cent, per annum. 

(760) Which is the better investment, 3J per cent stock at 
98^ or 3} per cents, at 105 ? 

(761) Find the square root of 19740^, and the cube root of 
284890312. 

(768) Divide 28561 into parts proportional to i, i, 4, 7; 
and also into parts proportional to /^y i* S' i- 

(768) 9 men were engaged to dig a trench 6 ft deep, 4]^ ft 
wide, and 120yds. long, in a certain time; but before it was 
begun it was discovered that the trench must be 5 ft. deep, 
180 yds. long, but only 2 ft. wide: how many men must be 
employed that it may be finished in time ? 

(764) Find the discount on ;£ii33. 8j. yd. due 6 months 
hence, interest being reckoned at 6 per cent per annum. 

(766) £<)Z, is divided amongst a certain number of persons, 
one-third of whom receive i$s, each, and the remainder 17^. 
each : what is the number of persons ? 

(766) The average price of edible birds' nests has been 
estimated at £S' 2s, da. per lb., and the annual consumption 
242000 lbs. If a tradesman's profit be 89 per cent on the 
selling price, what is the whole annual cost of collecting them ? 

(767) If a sequin be worth 9^. 4j</. and a carlino £1. i2j. 3^^, 
how many sequins are equivalent to 900 carlini ? 

(768) Find the simple interest on j£i563. 13J. 4^ for 3 years 
at 2^ per cent, per annum. 

(769) What is the discount on £'yi(y. i is. ^d. due 9 months 
hence, interest being reckoned at 4 per cent, per annum ? 

(770) £iAi. is divided amongst 160 persons, 80 of whom 
receive 4j. each more than each of the rest : how much does 
each receive ? 

(771) Which is the better investment, 3 J per cent stock at 
97 i or 3 J per cents, at 105 ? 

(778) Find the square root of 72002I and the cube root of 
1334633301. 
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(T78) Divide 4687; into parts proportional lit 1, 4, 4, 6, and 



ide 4687; into parts proportional li 
s propOTiional it> j'^, |, j, ^. 



(774) Two sets of men perform the same umoimi of work. 
Each man in Ihe <irst set is stronger than one in llie second in 
the ratio 7106. The first set works 6 days a week for 10 weeks; 
and Ihe second set works j days a week for 7 weeks. If there 
are 9 men in the first set, how many are there in Ihe second ? 

(778) If a sequin be worth gj, 51/., and a pistole 1 5^. 7jrf., 
how tnany pistoles are equivalent to 1502 sequins ? 

(776) Find the value of 21: tons 16 cwi. 1 qr. 5 lbs. at ^38. 

(777) Find, by Praaicc, the valueof 1943 things at (i)Z-5- 19^-1 
(i) ijj. irf. each. 

(778) What is (he simple interest on ^914. i&r. S,^. forai 
years at 3 per cent, per annum } 

(779) Three merchants, A, B, and C, trading with a capital 
of j£t8Gix>., find, after a certain time, their respective shares 
iDcreased i>y£i)7. os. 2d., £^5. 2s. arf., j^ji. tis. Si/. : how much 
had ihey severally subscribed to the original capita! ? 

(7B0) How many sq. ft. and sq. in. remain out of 313 sq. ft. 
af carpeting after covcnng a room 16 ft. 9 in. long by ic (t. 1 1 in. 
vide? 

What is the price of the carpet required at 3J. 61/. per yard? 

What is the cost of papering a room 14 ft. 6 in. long, 10 fL 
S in- broad, 3 ft. high, with paper 2 ft. wide at 1 kif. per yard ? 

(781) If a piece of work can be finished in 4; days by 35 
tncn, and if the men drop offby 7 at a time at the end of every 
' S days, how long will it be before the work is finished ? 

(782) By selling a horse for £42. loi. n. person lost 7^ P«r 
^ent. ; find the gain or loss per cent, by sellins him for ^48. 5^. 

(783) If a metric system of area were adopted, so that 
2 ac 3 rds. 6 per. would be represented by 5-i3, express the 
Unit of measurement in square yards and decimal parts of a 
Square yard. 



to the 3 per cent. Consols when the price of Consols is y2l : 
&nd the loss in Ihe annua] interest, brokerage being neglected. 
(716) Two circular gold plates, each i inch thick, of which 
the diameters are respectively 6 and 8 inches, are melted into 
one plaic an inch thick : find its diameter, having given that 
the area of a circle is proponional to Ihe square of its radius. 
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(786) I have a certain sum of monev wherewith to buy a 
certain number of nuts, and I find that if I buy at Uie rate of 
40 a penny I shall spend 5</. too much, if 50 a penny lotL too 
little : how much have I to spend ? 

(787) What is a multiple ? a common multiple ? the Least 
Common Multiple? Find the L.C.M.of 13 xi7xi9,i7xi9x2i, 
19 X 21 X 13. 

(788) What fraction is 4 lbs. Troy, 3 ozs. 10 dwts. 20 grs. of 
6 lbs. 5 ozs. 6 dwts. 6 grs.? If 4 lbs. 3 ozs. 10 dwts. 20 grs. cost 
£S- M' ^^'i what will 6 lbs. 5 ozs. 2 dwts. 2 grs. cost ? 

(789) Find the cost of varnishing the floor of a room 14 ft 
4 in. broad and 15 ft. 6 in. long, at 6d, per square yard. 

(790) Find, by Practice or otherwise, the cost of (i.) 3684 
articles at £2. ts. g^d, each ; (ii.) 2 tons 7 cwt 22 lbs. 5 ozs. at 
j£i6. per ton. 

(791) Three and sixpence a week is charged for coals when 
they are 27^. a ton : how much is supposed to be consumed in 
a year ? 

(792) Find the difference between the discount and interest 
on £4$^- '4^- S^' for 5 months at 6 per cent. 

(793) The interest on ^300. from June 12 to Sept. 30 is 
£2, 5^. 2^^.: at what rate is it calculated ? 

(794) A tradesman's prices are 25 per cent, above cost price ; 
if he allows a customer 12 per cent, on his bill, what profit does 
he make ? 

(796) On a stream, B is intermediate to and equidistant 
from A and C : a boat can go from A to B and back in 3 hrs. 
45 min., from A to C in 2 k hrs. : how long would it take to go 
from C to A ? 

(796) I have to earn a certain sum of money by selling a 
certain number of nuts, and I find that if I sell at the rate of 40 
a penny I shall earn lor/. too much, if 50 a penny 5//. too little : 
how many have 1 to sell ? 

(797) If 60 cubic inches of lead, together with 54 cubic inches 
of cork are equal in weight to 1 538I cubic inches of fir, and the 
weights of equal quantities of leaa and fir are represented by 
the numbers 1 1*324 and -45, what number represents the weight 
of an equal quantity of cork ? 

(798) The sidereal year being 365 days 6 hrs. 9 min. 
9*6 sec, and the tropical year 365 days 5 hrs. 48 min. 497 sec., 
reduce their difference to the decimal of'^a sidereal year. 
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{TB9) Find (i.) in chains and links, (ii.) in yards and feel, the 
diameter of a circle which contains an acre ; ihe area of a circle 
being the square of the radius multiplied by yni6. 

(100) A watch gains I minute and 12 seconds per day. It 
b set right at noon on the nth of November. What will be 
the true time when it points to noon on the following Christmas 
Dayf 

{801) A grocer buys coffee at the rale of £S. las. per cwt-, 
and chicory at the rate of £1. tos. per cwl,, and mixes them in 
the proportion of 5 pans chicory to 7 coffee ; at what rale must 
he sell the mixture so as to gain ^i6J, per cent, on his outlay? 

(BOB) What is .i measure ? a common measure ? the 
' Greatest Comm'sn Measure? Find the G.C.M. of 1^ ;■ 17 k 19, 
I7xi9«3i, 19-21- 13. 

(B08) What fraction is Slbs. Troy 1 01. igdwts. 9grs. of i3lbs. 
70/s, Sdwts. IS grs. ? if 8 lbs. 1 01. 19 cfwls. 9 grs. cost ^10. 
61. 61/., what will 13 lbs. 70ZS. jdwis. 15 grs. cost ? 

(804) Find the cost of varnishing the floor of a room 14 ft 
' ' ). broad and 1 5 ft. 4 in. long at (ni. per square yard. 

1st of (i.) 1842 articles at 
2 lbs. 5 ois, at /32. per ton. 



■■tm 



(806) A scuttle of coals is charged bd. when coals are 27J. a 
ton : how much ought the scuttle to hold ? 

(107) Find the difference between the discount and interest 
on JJ313. 19J. for 8 months at 6 per cent. 

(108) TTic interest on ^300. from June 2 to September 30 is 
£2. $1. 2\d.: at what rate is it calculated? 

(804) A tradesman's prices are 20 per cent, above cost 
price: if he allow a cuslomcr 10 per cent, on his bill, what 
profit does he make ? 

(SIO) On a stream, B is intermediate to and equidistant 
from A and C ; a boat can go from A to B and back in 5 hrs. 
ijmin., from A to C in 7 hrs.; how long would it take to go 
from C to A ? 

(811) What fraction of jj of a crown is -',- of a guinea; and 
what proportion does their difference bear to their sum? 

(818) Find the value of 33 po. 2} yds. at £tsiAoo. per 
acre. 

(818) How many ounces ol gold at £3'893?S per 01. are 
contained in a lump worth £i2y^1S ? 
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(•14) Find the discount on ^£196. 4^. 4^ due 6 months 
hence at 8 per cent. 

(815) Find the discount on ;£iooa'due 2 years hence at 4 per 
cent, compound interest 

(816) How much in the £. is I2| per cent ? A man re- 
ceives only 1 51. in the £. of what is due to him, and thereby 
loses ;£i5o. los.dif.: what was due to him ? 

(817) An English mile is -2136 of a German mile : what 
time will a man who walks a German mile in 2 hours take to 
walk an English mile ? 

(818) An extra-efficient earns 30^. for the corps. He has to 
advance 4s. for ammunition, which is returned to him upon 
application : if 25 per cent of the men were to neglect to apply 
for it, what would be the average gain the corps would m^e 
for each extra-efficient ? 

(819) I have to be at a certain place at a certain time, and I 
find that if I walk at the rate of 4 miles per hour I shall be 10 
minutes too late ; if at the rate of 5 miles per hour I shall be 5 
minutes too soon : how far have I to go ? 

(820) The price of diamonds per carat varies as their weight : 
if a diamond of 3 carats is worth £7S'i what is the value of a 
diamond of 2 carats ? 

(821) If I Gulden is 17I Silber-Groschen and i Thaler is 30 
Silber-Groschen, and to pay a bill of 4*4 Gulden I give 2 Thalers 
16 Silber-Groschen, have I any change to receive ?— the smallest 
coin being j^th of a Gulden. 

(822) A man walks a certain distance and rides back in 
5 hrs. 1 5 min. He could walk both ways in 7 hrs. : how long 
would it take him to ride both ways ? 

(828) In a constituency in which each elector may vote for 
two candidates, one-third of the constituency vote for A, but 
divide their votes among B, C, D, E, in the proportion of 
4, 3, 2, I ; of the remainder, two-thirds vote for B, and divide 
their votes among C, D, E, in the proportions of 3, i, i ; half of 
the remainder vote for D and £, and 540 do not vote at all : 
find the order on the poll, and the whole number of electors. 

(824) What fraction of -y- of a crown is ^ of a guinea ? and 
what proportion does their difierence bear to their sum ? 

(825) Find the value of 16 po. 16 j yds., at ;£ 130680a per 
acre. 

(828) How many ounces of gold, SLt£yS9y;$. per ounce, arc 
contained in a lump worth £1 13*6975. ? 
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1 £7^- 9^- 9^1 <1"C 8 months 



t. 4^. i 






(M7) (i.) Find the discount o 
bence, at 6 per cent. 

(ii.) Find the discount on ;C'^ 
cent, compound interest. 

(IBS) How much per cent, is 
receives only 5;. in the £. of what is due to mm, ana tnereoy 
loses ^^150. i(M. 6rf. : what was due to him ? 
I («9) An EngUsh mile is -2136 of a German mile. What time 

^ will a man who walks 4 English miles an hour take to walk a 
H; Gerinan mile ? 

^ (aiO) An extra-efficient earns lof. for ihc corps. He has to 
advance it. for ammunition.which is returned to him upon appli- 
cation : if 25 per cent, of the men were to neglect 10 apply for 
it, what would be the average gain the corps would make for 
each extra-efficient ? 
H (tSl) I have to be at a certain place at a certain time, and I 
BjAid that if I walk at the rale of 4 miles per hour I shnll be 5 
^Krintitcs too late ; if at the rate of 5 miles per hour I sliall be 
^H[0 minutes too soon : how far have 1 to go ? 
^K (»>] Two persons, A and B, hold ground ii 
^Bcntal of £s4- ■ A puts in 23 horses for 27 days, and II 2 
^Bbr 39 days. How much of the rent should be paid by ei 
H (S8B) What are the aliquot parts (greater than jlijofi cwt.? 
Kind, by Practice, the value of 3ii9lhingsal^4. 7J. 71/. each ; 
and of 9 tons 19 cwt. 3 qrs. 14 lbs. at £t8. per ton. 

(M4) Find the sijuarc root of 121-2201 ; and the cube root 
of 4239875". The latter root is a mixed number, whose frac- 
tional part IS |. 

(SIS) A debt of /18, I5f. toi/. is paid in crowns, shillings, 
and pennies, whose numbers are proportional 10 3, 3, i : find 
the number of each coin. 

(136) Define Interest and Discount. Find the amount of 
^2160. 12J. M. in I year 73 days, at 5 per cent, interest, 

(■87) Find the discount on ^4120. Bs. yd. due 9 months 
hence, interest being reckoned at 4 per cent, per annum- 
Does the creditor or debtor gain by computing interest 
instead of discount? 

(saa) When wheat is 1 is. per bushel, 8 men can be fed for 
12 days at a certain cost : for how many days can 6 men be 
fed for the same cost when wheat is J2j. per bushel .' 

(83B) A four-wheeled carriage travels round on a circular 
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railway. The circamferences of the two wheels of the carriage 
and of the two circles of rails are proportional to 6, 7, 7000, 
7014. Find the number of revolutions made by each of the 
four wheels in a complete circuit. 

(840) Reduce '145215 sq. miles to acres, roods, perches. 

(841) On a scale 2*15 inches represent 19*8 furlongs : what 
length on it represents a mile ? 

(848) Find the product and quotient of 167772 16 and 13 1073. 

(848) Find the number of square yards in a room whose 
floor measures 6^ yards by 5^ yards. 

What would oe the cost of papering such a room if it were 
xo feet high ; the paper being 2 feet wide, and costing 2f//. 
per yard? 

(844) A Bernese gold Ducat and Pistole are worth 8x. i|^. 
and i8r. 8^. respectively. How many Ducats are equivalent to 
3510 Pistoles? 

(845) Define a fraction, and multiply loooo^^ by '4789. 

(846) State the rule for the division of decimals, and verify 
it by means of the quotients of '0144-^1*2, and 1422'3-f-ooi i. 

(847) What are the aliquot parts (greater than 5'^) of ;£i. ? 

(848) Find, by Practice, the value of 193 1 things at £$. 3X. 7^/. 
each, and of 9 yds. 3 ft. 9 ins. at £z, ys, 6d. per yard. 

(849) A debt of ;£475. y. is paid in sovereigns, half- 
sovereigns, and shillings, whose numbers are proportional to 
I, 2, 3. Find the number of each coin. 

(850) Find the interest on ;£432i. 51. for 2 years 146 days, 
at 2^ per cent, per annum. 

(851) Find the present value of £iQ7<). 2s, 5</., due i^ years 
hence, interest being reckoned at 5 per cent, per annum. 

Is the present vaJue increased or diminished by computing 
Interest instead of Discount ? 

(852) If 15 men are fed for 7 days at a certain cost when 
wheat is 12s, per bushel, what must be the price when 10 men 
can be fed for 8 days at the same cost ? 

(858) Show how many yards of carpet (2 ft. wide) it will take 
to furnish a room whose floor measures 8 yards by 7^ yards. 
If the room be 9^ ft. high, how many feet will it contain ? 

(854) If 15 men take 17 days to mow 300 acres of grass, 
how long will 27 men take to mow 167 acres ? 

(855) Find the amount of £sS^' ^S^' for 2 J years, at 3 J per 
cent, per annum, compound interest 
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(tU) Find the true discount on ^2500. due a year and a 
half hence, at ; per cent. 

(BBJ) Assuming the length of the year at 365 days 6 hours, 
find the decimal which represents one hour to 10 decimal 

I (>fil) Extract the square toots of 1430913025 and 68*492176, 
I describing the process. 

(8(8) If ^788. W. M. in 3 years 2 months amount 10 
^S87. i^t. if£, what is the rate per cent, of simple interesi? 

(MO) Explain the meaning of discount. Find the true dis- 
count on ^256. 71. bd. due 3 years hence, at 3 per cent. 

(161) A person sells out £^QOO Consols (3 per cent, stock) 
at 8gJ, and with half the proceeds buys Dutch 4 per cents, at 
87u, and with the other half Dutch 2) per cents, at 54]^ : what 
b the alteration in his income ? 

(■62) The income of a parish is ^6539. loj. bd. : how mudi 
in the £. will produce a rale of ^£300. ? 

(8BS) Extract the square roots of78o8i 1249, of 3601 17-609604, 
and of '00142S84, describing the process. 

(804) Find the amount of j^f 550. I5.(. for 3J years, at sj per 
cent, per annum, compound interest. 

(B6f ) Four merchants, A, B, C, D, trading «ith a capital of 
j£i3Soo., find after a certain time their respective shares in- 
creased by ^26. III. 8i/,/37.4j. 4rf.,^S3. 31. 4rf., and^63. 161. : 
how much had they severally subscribed to the original capital i 

(166) A room, 16 ft. 8 In. long by 13 ft. 4 in. wide, is to be 
CRTpeled with carpet a yard wide, costing 6j. grf. a yard ; what 
U tne area of the floor, and how much carpet will have to be 
bought, how much will be used, and how much will it cost ? 

(167) If the simple interest on /gzj. iSr. iW. amounts to 
Z'7- 9*- 3J''- '" '3^ A^yi, what is the rate ? 

(861) An Austrian Souverain and gold Ducat are worth 
ly. i\d. and 91. bd. respeaively: how many Ducats are 
etiuivalent to 4560 Souverains ? 
I (669] Simplify- 

I 3|.^*fM; -d I^j ..[,4.2.[,^[..i)l]j. 

(670) The sum of ^318. y. b^d. is to be divided among four 
men, A, B, C, and D, in suth proportion, that for everj' £y 
git-en to A, II is lo receive £$., C £&., and U /g. : what sum 
did each receive.' 
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(■71) \Vbat sum ■-ill zroainil to ^4:3. 191; ^L i 

at 3( pet ceol, simple inierea; and w how 1 

will i[ amount to /435- if. 71^? 

(tTt) Find the true discount on ^125. dsc two y 
at 4 per cent, per annum. 

(871) Find the amount of ^iooOl ia 6 jcais ai 5 ptt ( 



(■74) A rectaogalar cutero, whose tcflg:tb is I^J fcei, \ 
breadth 6 feet, contains 194^ cuinc feet of water : wtni is 
depth of the water ; and what u iu weight when a cabk a 
of n-ater weighs 252-; grains ? 

(ITS) A loaded waegon weighs : tons 3 cwL ; the wan 
by itself weighs iS} cwi. ; the load consuls of 2 
e(]ual weight. Find the wdght ofea^h. 

(878} Fbd the cost of 3 cwt I qr. 7 lbs. at ^. \o^ ■ lb. 

(877) The sum of £304. 6r, 3d: is 10 be dirided I 

6 men, 3 women, and ij children. Fw every j£t. that e 

woman receives, each man is to receive *j£2., and each chXkl iok, 
how much will ihey severally receive ? 

(878) Find the amount of ^215. 7/. sf(£ in 3 yean « 
pet cent, simple inteicsL 

Also find the true discount on ^1000. due a year and x ta 
hence, at 5 per ceni. 

(>79) Find the amount, compound interest, of ^(16:7. lu. U 
in 4 years, al 4 per cent 

(880) If 16 horses eat 96 bushels of com in 4= days, ia b 
many days will 7 horses eat 66 bushels ? 

(881) A wooden chest, 6 ft. 3 in. Jong, 3 ft. 4 in, high, a . 
2 ft. 9 m. wide, is made of 1^ in. board : find the quantity a 
wood used, and the cubical contents of the chcsL 

^882) Calculate the value of ^'(3 1 Vj) to 6 plac 
decimals. 

(883) If the light received by an object at different distance 
from a candle be inversely as the squares of the distances, and 
a mirror reflect \ of the light which (alls on it, at what distance 
from the candle must an object be placed in order to tccci** 
the same amount of light directly which it would receive b)f 
Tcilcciion from the mirror so placed that the whole distance 
traversed by the light is > feet ? 

(884) From ,SJj of iJ of Sis °^ " '"''^ subtract '' of i of %. 
foot, and express the result in metres. (One mitre may bt 
Uken as 39^ mches.) 



» 
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(aSB) Obtain the square root of o'0345678g correctly to -j 
places of decimals. 

(887) Find the product of 0538461 and 0-3*85714, reducing 
the result to a vulgar fraction, expressed in its simplest form. 

(888) Given that a gallon of water weights 10 lbs., that a 
cubic fool of water weighs 1000 ounces, and that a litre is a 
cubic decimetre, find how many litres there are in a gallon. 

(888) What is the average height of 107 recruits if 49 of 
Ibem are 5 feet 6 inches high ; 37i 5 feel 7i inches ; 13, 5 feet 
8j inches ; 6, ; feet 10 inches ; and 3, 6 feet high ? And what 

Ercentage of them would have beeti rejected if the standard 
d been 5 feet 8 inches ? 

(iflO) A clock goes 04 per cent, loo fast : how much will it 
gaia in a day ? 

(891) Find the compound interest on ^4000. for ij years, at 

5 per cent, per annum. 

(8B8) A certain pudding consists of 3 parts of raisins a! bd. 
B pound, 4 pans of suet at %d. a pound, and 1 parts of flour at 
^. a pound, and it costs altogether 7j. : what was the cost of 
each of the ingredients? 

(803) Find the yearly income from investing ^3960. in rail- 
way stock standing at 103, and paying 5j per cent., brokerage 
being 1 per cent. 

(8M) A person invests C-^^l- '" failway shares at 1 1 ;, the 
(Uinual dividend on each share being ^5. He afterwards sells 
out at 125, and invests in the 3 per ccnL consols at 93}. Find 
the change in his income. 

(808) A steam engine ol'4)-horse power, working 51 days at 

6 hours a day, consumes 25 tons of coal ; how much coat will 
be consumed by a i7-horse power engine, working at the same 
work for 3 days at 8^ hours a day ? 

(898) Ifof every £iocxi.spenl on University buildings Trinity 
College had to pay .£129., for how much of the /4014. 8j. s,i{. 
spent upon the Literary Schools would the College be liubte i 

(897) On a certain line of railway the lelegraph posts are 
placed 58 yards apart, and a passenger counts as he passes 37 
.« t-^^ ^•.T.,^,^„ ■ »i what rate is he travelling? 



(898) There « 
on June 7 31 9.55 
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will be on Dec 31 at 1.56 P.M. What was the exact interval 
between the last two ? and is it greater or less than the average 
for the rest of the year? 

(899) Which would yield the greater return for an invest- 
menty London and North Western Stock at 161} or Metropo- 
litan Stock at 123J, the former paying 6^ per cent, and the 
latter 5 per cent. ? 

(900) In the centre of a room 21 feet square there is a 
sc}uare of Turkey carpet ; and the rest of the floor is covered 
with oil -cloth. The carpet and oil-cloth cost respectively 
16s, 6d. and Ss. 6d, per square yard : and the whole cost of the 
carpet and oil-cloth is £^S- 4^* ^* ^^^^ ^^ width of the oil- 
cloth border. 

(901) The difference between the incomes derived from in- 
vesting a certain sum in 5 per cent, stock at 127 and 5^ per 
cent stock at 135 is £4, 14^. Find the amount invested, and 
the income resulting from each investment. 

(902) A man wishes to have his library arranged on shelves 
each containing the same number of volumes. He tries suc- 
cessively to put fifteen, sixteen and seventeen volumes on each 
shelf, and each time he has three volumes remaining. If the 
number of volumes in his library be the least number of volumes 
for which this would be the case, show that he cannot arrange 
it in the way that he desires, except upon shelves which each 
contain three volumes. 

(903) Silver of the ordinary standard contains 92*5 per cent, 
of pure silver, and silver of the Britannia standard contains 
1 1 ozs. 10 dwts. of pure silver to the pound Troy. Find the 
weight of pure silver in two bars of the ordinary and Britannia 
standards weighing respectively 55 lbs. 9 ozs. 8 dwts. 8 grs., and 
91 lbs. 7 ozs. I dwt. 

(904) A m^tre is 39*3708 inches, and a hectare is loooo 
square metres. Express a hectare in acres correct to three 
decimal places. 

(905) A. and B. ride a race of 50 miles on bicycles. The 
wheel of A.'s bicycle makes 3 revolutions in 2 seconds, and 
that of B. 960 revolutions in 10 minutes 15 seconds. A. accom- 
plishes the distance in 3 hours 20 minutes, and wins by 5 
minutes. Find the circumference of the wheel of each bicycle. 

(906) A man has j^i 2000 to invest. He invests ^ of this 
sum in 3 per cent. Consols at 96, -^ in Railway debenture 4 per 
cent, stock at 105, and the remainder in French 3 per cent. 
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Rentes at 67J. Find his whole income, and the average rate 
of interest he makes on his investment. 

Find also the increase in his capital, when each stock has 
risen t per cent. 

(907) A proprietor of Railway stock received last year a 
dividend of 6^ per cent on his slock, and paid an income-las 
of id. in the pound. This year the dividends have fallen to 6 
per cent., and the income-taK is increased a penny in the pound, 
and his net income is reduced by jCi2 j. Find the amount of 
stock which he holds. 

(MB) Add together S'Cjl, -04;, -976 and 8-349487669. 

(809) I was doubting whether to sell a horse at a price 
which would h:ive ensured my losing 81 per cent., when I got 
another bid of 318 guineas and (hereby cleared 9 per cent. ; 
what was the first bid made .'' 

(910) A person had Railway preference stock bearing 5 per 
cent, interest which brought him in ^800. a year. He sold out 
« 113 and reinvested in canal stock, which paid 3 per cent. 
He had to pay the broker j per cent, on each transaction. At 
what price did he reinvest so as to gain ^40. per annum ? 

(811) The managers of a building company contracted to 
buy for ^45000., through A., land which ihey might Lave 
bought direa from B. for jf 28000. The company expended 
/fioooo. in improving the properly and had to borrow ^30000. 
of this at 5 per cent. The dividend paid on the subscnbed 
capital was 4 per cent, What was the loss in income to a 
holder of ^8800. stock owing to this mismanagement ? 

(918) A butler stole wine from a butt of sherry which con- 
tained 35 per cent, of spirit ; he replaced this by wine containing 
9 per cent, only of spirit ; the cask was then of 13 per ccnL 
strength only : how much of the wine had he stolen i 

(Ml) In what time will /i4SS- amount 10 £2yiZ., if, in 3 
yvaXi, Ziy- amount to ^494-;. ? 

int) If the wholesale dealer sell 10 a retailer at 10 percent, 
it, and the retailer sell to the consumer at 50 per cent. 
profit, what prooonion of ihe price paid by the consumer is 
profit? 

(918) A grocer buys cofTce at the rate of ^S. lat. per cw(. 
and chicory at £2. los. per cwt., and mixes thein in the propor- 
tion of S parts chicory to 7 coffee : at what rate must he sell 
the mixture so as tu gain 16^ per cent, on his outlay ? 

(918) If I borrow money at 3 per cent, interest payable 
yearly, and lend it immediately at 5 per cent, payable half- 
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yearly, receiving compound interest for the second half-year, 
and gain thereby at the end of the year £660^ what was the 
sum of money which I borrowed ? 

(917) A milkman buys daily 36 gallons of milk at &/. per 
gallon : how much water must he mix with it so that by sellmg 
the mixture at gd. per gallon he may clear 25 per cent profit? 

(918) A. has stock in the 3 per cent. Consols which pro- 
duces him £yx), per annum. He sells out one-half at 92, and 
invests the proceeds in a railway company when sl £s<^ share 
is worth ^£23. What dividend per cent, per annum ought the 
company to pay so that he may mcrease his income by £s^ ' 

(919) A person takes /60. with him to France and changes 
it into French money at the rate of 25*125 francs per £1. He 
remains there 28 days, spending 37} francs per day. How 
much has he left ? 

(920) A closed vessel 3 feet in length, 2 feet in width, and i 
foot high is made of metal i inch thick, and weighs 21 lbs. 5 ozs. 
P'ind the weight of a solid block of the metal of the same di- 
mensions. 

(921) Three persons whose strides are respectively 2 ft. 6 in., 

2 ft. 8 in., and 3 ft., walk a mile together : how often in this 
distance will they step together ? 

(922) The carpet for a room 28 feet long and 23 feet broad 
cost ;^ 5. 14s. o^d.y and a carpet of the same kind for another 
room 26 feet long cost ;f 5. los. 6d, : what was the breadth of 
the latter room ? 

(923) Find the side of a square containing 149296 sq. yds. 

3 sq. ft. 52 sq. in. 

(924) Find the simple interest on £41$, los, for two years 
at 2^ per cent, per annum. 

(926) The compound interest on a certain principal sum for 
two years at 5 per cent, exceeds the simple interest by 15^. ^d, : 
what was the sum .'* 

(926) A gross profit of ;^I9. i8j. 9^. is made by selling 1 1 cwt- 
I qr. 16 lbs. of tea at 2J. <)\d, a lb.: what was the profit per' 

cent. ? 

(927) Divide ;£io. is, Sd, among 4 men, 3 women, and t 
children, giving each man half as much a^in as each woman^ 
and each woman twice as much as each child. 

(928) If 3 men and 4 boys can do as much work as 2 men 
and 16 girls in the same given time, and 4 men and 2 boys as 
much as 12 boys and 12 girls, how should a man who receives 
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m ^1875. at 3i per cent, for 16 
I ji6igi. lai. id. at 3J per cent. 

It compound interest, of X1864. 

r are worth five farthings, what 

;, what 



(SS9] Extract the square root of 120409 ; also the cube n 
of 3} to two places of decimals. 

The breadth of a room is twice its height and half 
length, and iis contents are 4096 cubic feel ; finiJ the diim 
sions of the room. 

(930) Find the interest 
months, and the discotint 
for 4 months. 

(931) What is the amount, 
at 4^ per cent, in three years ? 

(0SS) If six grains of silvc 
should a crown wei^h ? 

If ihe alloy in silver standard coin is ^'j of the 
would a crown be worth if it were pure silver? 

(838) What will be the cost of purchasing £720. Russian 5 

cents, at ^jiii Also, if the stock be sold out ai^ain when 
ihe price has risen to 93J, what profit is made by the tloublc 
transaction i 

N.I). — Usual brokerage charged at each transfer, \ percent. 

(934) Find lo a penny the compound inlerest on /377"57. 
for 3 years at 3I per cent. 

(985) A man buys a site of 3 nc. 3 rds. 1 ; po. for a house 
and garden at /440. an acre, and spends ^3808. I y. in build- 
ing ihe house. He lets the premises for ^^357. 101. a year: 
what rale per cent, does he get for his money? 

(S88) Find to four places of decimals the sqtiarc roots of S'l 
and 00081. 

What is the cube of lo-oq, and what is the cube root of 



i 



(937) A person standing on a railway ptatfonn noticed that 

rain took 21 seconds to pass completely through the slaliiin, 

ihich was 88 yards long, and that it was 9 seconds in passing 

im. How long was the train, and at what rate per hom- was 

it travelling? 

(988) A person invests money in the 3 per cents, at 98, and 
after receiving three half-yearly dividends sells out at 99, pay- 
ing it per cent, on each of the two transactions. If the result of 
tlicse transactions is to increase his capital by £2y(i. y., how 
much capital did he invest? 

(989) Distinguish between 'commensurable' and 'inctun- 
Dcnsurable ' numbers. 



Ll 
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Show, without the use of algebraical symbob, that if two 
numbers are exactly divisible by a third, then the sum or 
difference of any two multiples of these numbers b also divisible 
by the third. 

A hall is 58*99 feet long and 27-066 feet wide and it b to 
be completely paved with equal square tiles : what is the exact 
size of the largest tile that can be used ? 

(940) The present value of a certain debt due three years 
hence is ;£ii2. los. In two years' time, if it is not paid, its 
value will be ;^ 12a 2s, 6d, What is the debt ? 

(941) The breadth of a room is half as much again as its 
height : its length is twice its height ; it costs £$, $s. to paint 
its walls at i\d, per square foot : what are its dimensions ? 

(942) Three men can do as much work as 5 boys ; the wages 
of 3 boys are equal to those of 2 men. A work on which 40 
boys and 15 men are employed takes 8 weeks and costs ;^35o. : 
how long would it take if 20 boys and 20 men were employed, 
and how much would it cost ? 

(948) A. walks to a place at the rate of 4^ miles per hour : 
at 8 miles from his destination he meets B., and turns back 
with him (walking at B.'s rate) for a mile : if A. is half an hour 
late at his destination, what is B.'s rate, and at what rate should 
A. have walked after parting with B. so as to arrive at the proper 
time? 

(944) If the difference between the interest and discount on 
a sum of money for 2 months at 4 J per cent, be 2s. 3^., find the 
sum. 

(945) If the price of the 3 per cent, stock be 96, a person 
can obtain an annual income of ;^i. more than he can if the 
price be 97. How much has he to invest ? 

(946) In an election A. receives promises from half the con- 
.«:tituency, B. from JJ ; 400 voters, however, had promised both 
candidates, of whom 300 vote eventually for B. and 100 for A. 
The electors who had not promised either do not vote. B. wins 
by 80 votes. What were the numbers for each ? 

(947) A box I ft. 8 in. long, i ft. 3 in. wide, and i ft. 4 in. 
high has to be lined inside with tinfoil : what length of tinfoil 
will be required if it is sold in sheets 5 in. wide ? 

(948) What sum of money will amount to jCssS. Ss. in 2j 
years at 3J per cent ? 

(949) In a coin weighing 4 ozs. and made of a metal formed 
by mixing 2 lbs. 6 ozs. of copper with i lb. 10 ozs. of tin, how 
much of each of these two metals is there ? 
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(fl60) A cistern whose dimensions are ; ft., i6 tt., and 4 fl. 
6 in., is Hlled by a pipe in three-quarters of an hour : how long 
will it lake three such pipes to empty another cistern wtkise 
dimensions are 9 ft., 19 ft. 6 in., and 5 ft. 4 in. ? 

(981) A fann of 430 acres is let aC £1. 17J. 6d. per acre. 
It is subject to the following charges : Land Tax, i per cent. ; 
Poor Kales, jit. in the /. ; other rates 1 id. in the £. ; Tithe 
4r. %d. per acre; Insurance, 4s. per j£ioo. Whal is the net 
income derived from that farmP 

(898) A man buys a horse for ^156., and pays for it by a 
bill due 8 months afterwards. He sells it mimediately for 
^180. cash. What does he gain per cent. 01 
reckoning (he rate of interest at 4 j per cent. ? 

(983) If I transfer ^3000. from 4 per cei 
3 per cents, at 73, what difference does ii m.il 

(9M) Find the square root of 323 lo four places of decimals, 
and the cube root of 40353607. 

(988) If J cwt. 2 qrs. 20 lbs. of sugar at 6jrf. per lb. is mixed 
with 4 cwt. 2 lbs. at £1. 17s. 41/. per cwt., and the mixture 
sold at Ch/. per lb., what is the whole protit and the profit per 

(986J The return of a business in which three persons have 
mvestc(i^iSO.,^26o., .£400. respectively 15/50. 12s. (ui.: what 
is the share of each ? 

(887) I invested /7740. "n the 3 per cents, at Syl ; a week 
later they rose to 96J ; what would have been my loss of 
income had I waited till the end of the week, brokerage being 

(988) A Turkey carpet 13 ft. 6 in. by 10 ft. 9 in. is laid on 
a floor 21 A. 6 in, by 12 ft. 9 in.: tind the quantity of felt 
required to cover the rest of the floor, and its cost at y. 91/ per 
tquare yard. 

(988) Find the simple interest on /75a lot. 7}<]^ for 64 days 
at b\ per cent, per annum. 

(8W) The receipts of a company are divided as follows 1 45 

per cent, for working expenses, 10 per cent, for reserve fund, a 

preference dividend of 4 per cent, on one-fourth of the capital, 

and the remainder, /54000., for dividend at 5 per cent, on the 

rest of the capital ; hnd the capital and receipts. 

^^L (991) A merchant bought 1451 articles, } of which he sells 

^H «t a gain of 6 per cent., | al a gain of 8 per cent., and the 

^^B remainder at a gain of 10 per cent. ; if he had sold the whole 
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at a gain of 12 per cent, he would have gained ;f22. ys. Zd. 
more : find the cost price of each artide, and prove your 
answer. 

(962) Reduce £2. 17s. 5|^. to the decimal of j£i2. 
'2640625 of a ton of sugar is sold for ;£? '39375.: find the 
price per lb. 

(968) A rectangular field, twice as long as it is broad, con- 
tains 61 ac. 2 rd. 10 po. 29^ yds. : find the cost of fencing it at 
IS, 3d. per yard of fencing. 

Find the square root of 327*537604. 

(964) Find the amount of £937. lor. in 3 years, at com- 
pound interest, at 4 per cent per annum. 

The discount on an amount due a year and six months 
hence is £6S, 10s, yd.: what is the amount, simple interest 
being reckoned at 4^ per cent, per annum ? 

(965) A man derives an income of ;£22a lor. from 4| per 
cent, stock. He sells out at 112, and invests the proceeds in 
4 per cent, stock, increasing his yearly income by £3. lor. At 
what price does he buy the 4 per cent, stock? 

(966) A cubic foot of water weighs 1000 ozs., atid a gallon 
contains 277 cubic inches : find the weight of water in a 
cistern which contains 27000 gallons. 

(967) A. begins a piece of work by himself ; after 5 days B. 
comes to his help, and they together finish the work in 7 more 
days. A. could do the whole work by himself in 18 days. In 
how many days could B. do the work ? 

(968) Two clocks both indicate the right time at noon on 
July 3. One gains 60 seconds and the other loses 30 seconds 
in every 12 hours. When the first indicates noon on July 10, 
what time does the second indicate ? 

(969) A dealer buys a certain number of articles at the rate 
of 40 for a pound, and twice the same number at 50 for a pound. 
He sells at the rate of 48 for a pound. How much per cent, 
does he gain or lose by the transaction ? 

(970) Show that the interest on ;£ 16280. at 3 J per cent, for 
9 months is equal to the discount on £3017. 7s. at 1 1 per cent, 
for 18 months. 

(971) The population of a town increases every year at the 
rate of 2 per cent: what was the number of inhabitants in 1874 
if in 1877 it was 1 32651 ? 

(972) Multiply the difference between •31!* and '3112 by 
1 2*2 1, and exhibit the result in the form of a repeating decimal 
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(973) The sum of ^300. is invest 
96. What sum must be invested i 
in order that the rale of ii 
be 4^ per cent. ? 

(8T1) Reckoning simple interest, what sum of money lent 
out at 4 per cent, per annum will produce in three years the 
same amount of interest as ^540. lent out at 5 per cent, will 

I (87fi) At what rate of interest will the present worth of 

I ;£io°- ""- 3^'> Payable two years hence, be ^gj. loy. ? 

I (flT6) A room is 18 ft, 3 in. long, 13 ft. 3 in. wide, and 10 ft. 

' bigh. Find the difference of cost of papering the walls with 
English paper, which is 21 inches wide, and costs fat a yard, 
or with French paper, which is iS inches wide, and costs 5J1/. it 
yard, allowing 14 square yards for windows, &c. 

(9TT) A garrison of 1 500 men has just provisions enough lo 
allow 36 MS. of bread a day to each man for 38 days ; but, an 
engagement coming on, the garrison is increased by 400 men ; 
how many ounces of bread must be assigned to each so as to 
enable them to protract the siege for 27 days longer? 

(9TB) For ihe ordinary parts of the Previous Examination 

539 Qien put down their names ; \ of the number entered for 

Part I., jj for Part II. How many men entered for both parts .^ 

(9T8) How many yards of carpet a'lfift, wide will cover a 

room 2yi feet broad and zS-d feet long? 

(910) If 75 men can perform a piece of work in 13 days of 
10 hours each, how many men will perform a piece of work twice 
as large in a tenth part of the time if lliey work the some number 
of hours in the day, supposing that two of the second set can do 
as much work in an hour as three of the first set ? 

(Ml) Find the sum which must be invested in the 3 per 
cents, at 50, at simple interest payable half yearly, to amount 
in 23i years to ^1317. money, ihe price of the funds remaining 
unchanged. If the funds rose lo 96, in how many years sooner 
could the required amount be realised? 

(9U) In a school the numbers for (he week were;— Monday 
rooming 67, Tuesday morning 60, Wednesday morning 65, 
Thursday morning 68, Friday morning 62, Monday afternoon ■; 
more than the average of Monday and Tuesday mornings, 
Tuesday afternoon 59, Wednesday afternoon -5 less than the 
aver;^e of Tuesday, Thursday the average of Monday morning 
and Tuesday afrcrnoon, Friday afternoon 60. Find the average 
attendance for the week. 
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(9t8) Fifty cards, of which one is marked, are dealt roand 
to fonn 5 heaps, and the heaps are then piled one on the other 
in such order that the heap containing the marked card is the 
middle one ; the pack so made is again dealt round to five 
heaps, and the heaps piled as before ; if now the pack be dealt 
to two heaps, show that the marked card will be the thirteenth 
in the heap which contains it. 

(9t4) Multiply together -001234 and *0789 : divide the pro- 
duct by 34*56, and extract the square root of the quotient, 
giving the result to three significant figures. 

(9t5) Assume that 6 men can do as much work in an hour 
as 7 women, and 8 women as much as 1 1 boys, and that 5 men 
can do a certain piece of work in 10 hours. How long will it 
take I man, 2 women, and 3 boys together to do the same piece 
of work ? Express the result decimally. 

(986) A plot of land is sold at ;£r2oa per acre. What is 
the price in francs per square m^tre? (j£i. »25 francs ; i m^tre 
- 39I inches.) 

(987) A reduction of 30 per cent, in the price of eggs would 
enable a purchaser to obtain 54 more for a guinea : what may 
the present price be ? 

(988) Express a / '00456 x -987 as an ordinary decimal 

V 6-J4 
fraction, correctly to three significant figures. 

(989) Express >/ri^ x rj7i428 ^s a vulgar fraction in its 
lowest terms. 

(990) What is one shilling and sixpence a gallon in francs 
per litre ? Express the result decimally correct to four signifi^ 
cant figures. 

(A gallon of water weighs 10 pounds ; a litre is a cubic deci- 
metre ; a gramme is the weight of a cubic centimetre of water ; 
and you may assume that a kilogramme is 2| lbs., and that 
;^i.«25 francs.) 

(991) Assume that 4 English navvies can do as much work 
in a day as 5 French navvies, that 4 French navvies can do as 
much as 7 negroes. It is found that 13 English and 12 French 
navvies do a piece of work in 3 days. How long will it take 
10 negroes? Express your result decimally to three significant 
figures. 

(999) A milk-dealer buys pure milk at 11}^ per gallon. 
How much water must he add that he may sell at 5^ a quart, 
and obtain a gross profit of 100 per cent. ? 

(998) A reduction of 10 per cent, in the price of iron would 
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enable a purchaser to obtain one hundredweight more for a 
sovereign : what may the present price be ? 

(©94) Express a / "O'S^^ '543 as a decimal fraction, correctly 

V 7-65 X -0301 

to three significant figures. 

(995) Reduce [o^d x 8461 53] -r- [-461535 x -83] to its simplest 
form. 

(996) A reduction of 20 per cent, in the price of beef would' 
enable a purchaser to obtain 6 lbs. more for a sovereign : what 
is the reduced price ? 

(997) Water runs into a cistern by one pipe and from it by 
two, in each pipe at a uniform rate when the pipe is open. 
The cistern holds 1000 gallons. If all three pipes be open 
at once, the cistern, supposed full, would empty itself in 200 
minutes. If one escape pipe and the supply pipe only be open, 
it would, if empty, fill in 200 minutes ; but if the other escape 
pipe and the supply pipe be open, in 100 minutes. How long 
would it take the two escape pipes to empty the cistern if the 
supply pipe were closed ? 

(998) A ton of stone measures 13 cubic feet : what does a 
cubic m^tre weigh in kilogrammes? (i m^tre (linear) = 39I 
inches : i kilogramme = 2| pounds.) 

(999) Express {(9*864 x •oi234)-r-(*oo5678 x -00008765)}- as 
a decimal to three places, and {(-428571 x 7^i428J)-7-(-i857i4 x 
•0S71428)}* as a vulgar fraction. 

(1000) If a fanner lays two tons of lime on an acre of land, 
how many grammes is that per square m^tre ? 



LOSDOK : PRINTED BY 
SK)TTISWOODE AND CO.. NKW-STREKT SOl'AKE 
AND PARLIAMENT StRBBT 
C C 



PALJSTEA OXONIENSIS. 

,. ohjtet qf Ihit Series it to fantUh Exerciia and Teat Paptrt for Candidatu 

prepuring for the variovj Examiitaiioiu at our PiMie SchooU 

and Uaiverriliei. 



QUESTIONS and EXERCISES for MATRICULATION and 

KESP0N8I0NS. CoMTKHTs: (1) Gmnimatical Qut«dQiu in Gruk 
and 1«Udi (2) Miil«rin[s for Latin Pcose ; (3) QneBlions on 
Authora. Sixth Edition. Crown Sco. cluUi, 33. Od. 

[ CRITICA CLASSICA, Part. I. ; Wing Anaware to tho Grammsticsl 
Portion of the ' QnestioaB iiad Exercises for Malricnlation and 
B»iiponBion«." By W. W. Caonca. M.A,. and A. T. Cuopch. B.A. 
Crovn 8to. cloth. [Juti publiehed. 



QUESTIONS and EXERCISES for CLASSICAL SCHOLAR- 

SBIFS. Contents : (1) Critical Grammar QaeetionB in Greek and 
Lilin ; (2) Unse?u pasiiageB for trunslntion. Adapted to ibe Oilord 
and Cambridge Sclioola Cartiflcato and the Oxford First Public 
EiaminaCioQE. Second Edition, corrected and aaLarged. Croim 
Bto. cloth, 3i. 6d. 

CRITICA CLASSICA, Part II.; baing Elucidaljona of the Critical 
Portion of ' Questions and Eicrciaes far Classical Scbolanhips.' 
[/■ pnparatUm. 
Ittm um PRErtCR— The lUililj of n book Hko Uio pfaent. provijBl It ba prctarlj 

Kt kaaw. StUl matr, nothing belter nrcngtboDi our gntf ol hunlUu ttatt tbui 
lamiliig UiBa Id mu; waja and gTi>upiDg them In diHeimt oomblnatldiia. Nor doca 
It ■boDf ' aom* br aUare ' to be able lo dliurn iba uaet beariuc of • qowtlon. 



QUESTIONS and EXERCISES for CLASSICAL SCHOLAR- 

SHIPa. Hecund Division, Cohtents r (1) Hislorical and Gen.Tal 
QiuBtions; (S) Subjects fur Eagliab Essays. Crown 8to. dotb, 
3». 6rf. 



JAtlBS THOHNTON, 33 d 41 HIGH STREET, OXFOHD. 



PALffiSTRA OXONIENSIS-«m<inu«i, 



QUESTIONS and EXERCISES in ELEMENTARY MATHE- 
MATICS. CoNTBMTs: (1) Arithmetic; (2) Algebrm; (3) Eadid. 
Third Edition, enlarged. Adapted to Matriculation, Besponffloos, 
and First Public Examinations, and the Oxford and Cambridge 
Local and Certificate Examinations. Crown 8to, cloth, 3«. 6d. With 
Akswbbs, 5s. The Akswkbs separately, paper oovers, Is. 6d. 

QUESTIONS and EXERCISES In ELEMENTARY LOGIC, 
DEDUCTIVE and INDUCTIVE ; with Index of Logical Terms. 
Crown 8yo. cloth. (New Edition in the press.) 

QUESTIONS and EXERCISES in RUDIMENTARY DI- 
VINITY. CoNTiurrs: (1) Old Testament; (2) New Testament; 
(3) The Thirty-Nine Articles ; (4) Greek Passages for Translation, 
Adapted to the Oxford Pass and the Oxford and Cambridge Certi- 
ficate Examinations. Second Edition. Crown 8to. cloth, 3«. 6d. 

ELEMENTARY QUESTIONS on the LAW of PROPERTY, 

REAL and PERSONAL. Supplemented by Advanced Questions on 
the Law of Contracts. With Copious References throughout, and 
an Index of Legal Terms. Crown 8yo. cloth, Zt. 6d. 



QUESTIONS and EXERCISES in POLITICAL ECONOMY, 

iK-ith References to Adam Smith, Ricardo, John Stuart Mill, Fawcett, 
J. E. Thorold Rogers, Bonamy Price, Twiss, Senior, and others. 
Crown 8vo. cloth, ^s. €d. 

This volume consists of Questions mainly taken from yarious ExaminS' 
tion Papers with references in the case of the easier questions, and hints, 
and in Rome cases formal statements of the arguments pro and can. to the 
more difficult questions. There are also two Appendixes on the debated 
questions — * Is Political Economy a Science ? ' and * Is Political Eoonomj 
Selfish?' 

QUESTIONS and EXERCISES in ENGLISH HISTORY* 

with References to the best authorities. Arranged and Edited hj 
F. S. Pttixiiig, M.A., Exeter College. Adapted to the Oxford Fitf 
and Honour Schools, and the Cambridge History Tripos and Oidi* 
nary B.A. Examinations. [L% preparation* 



JAMES THORNTON, 3S d 41 HIGH STREET, OXFORD. 




33 II 41 HIGH STREET, OXFORD, 

AVCUST ISSi. 



AMES THORNTON'S 



<^isf of publications 

CHIEFLY EDUCATIONAL, 
< MANY IN USE AT THE HIGHER SCHOOLS AND UNIVERSITIES. 

CONTENTS. 

Class Books 8 

Classics and Translations . , . lo 
iJiV, History, and Political PuiiosoPifV 4 

HiSCBLLANEOUS 3 

Oxford Study Guides .... 6 
y pai-cstra oxomeitsis . .14 
blamx 16 

~Ato«,Wbv fSIMPKlN, MARSHALL. & CO.Il^^ 

'^ I HAMILTON, ADAMS, & CO. i"""°°- 



H^JUSoi 



A Catalogue ef thrse Publkations ivith fuller deseriptiom, 
<t Hfftitts from the press and sptcimtn pages, will be issued 
Mhortly, and mil te forsvarded gratis en application. 



James Thornton desires to direct attention to t?u accompany- 
ing List of Educational Works, many of which hcn^e now 
attained a wide circulation. 

The Authors and Compilers are mostly scholars of repute^ cu 
well as of large experience in teaching. 

Any notices of errors or defects in these publications will be 
gratefully received and acknowledged. 

The Books can generally be procured through local Booksellers 
in town and country; but if at any time difficulty should arise, 
James Thornton will feel obliged by direct communication on 
the subject. 



MISCELLANEOUS. 





RE LATIN PRAYER BOOK OF CHARLES II.; or. as 

Aixonnt of the Litnrgin of Dean Durel, together with a. Reprint and 
Truislation of the Catechism therein contaiDod. vitb ColIntionB, 
AnnotBtioDB, and Appendiroa by the Bev. Ciublbs Mauehuj:„ U.A., 
Chaplain to Iho Lord Mayor of London, 1819-1850 ; and Willuv W. 
HABSB&tx. B.A., of the Iddbt Temple, lite Scholar of Hertfoid 
College, Oxford. Damj' Sco. cloth, \0s. Bd. [RartUl!/ puhlinhed. 



CANONS OF THE SECOND COUNCIL OF ORANGE 

A.Q. 629. With no IiitroJiiction, TranxUlion, and Natea. By the 
I Iter. F. H. Woods, B.D., F.'llow of St. John's College, Oiford, 

I SECORD of the UNIVERSITY BOAT RACE, 1829-1880, and 
W of the COMMEMORATION DINNER, i88t. Compiled 

" ly Gbo. G. T. Thbbhshk. O.U.B.C, and J. H. D. Guldih, C.U.B.C. 

With IlluatTHtionB, 4to, eloth, lOn. 6d. ; or, printed od birge hand- 

Rivle paper, with Chioa paper impressiona of the PLttes, price 30*. 

(only 260 copits printed, ench nunibefed and initialled). 

S«wiXU RBTJSKnEDiTiOK, bringing the work up to 1884. Bvo. doth, 8*. 

An UNDERGRADUATE'S TRIP to ITALY and ATTICA In 

(the WINTER of 1880-1. Ej J. L. Tuoius. Balliol Collegs 
Oiford, CrowQ Sto. fi». 
HE 
lie 



THE LIVES AND EPISTLES OF GIFFORD AND BUNYAN, 
By the Her. T. A. Blith, B.A.. Qneen'a CoUegB, Oiford. 

[/a Iha prttt. 

rhe RECENT DEPRESSION of TRADE, its Nature, its CausM, 
and the Rtmeilipa vhieh havx been suggested for it; being the 
Oiford CobdsD Pri«e Essay for 1879. By Walteb E. Sxtth, B,A.. 
K«v College. Crown Svo. cloth, St. 6d. 

JAUES THORNTON, 33 i */ HIGH STREET, OXFORD. 3 



LAW, mSTOBY, & POLITICAL PHILOSOPHY. 



THOlylAS HOBBES» of MALMESBURY, LEVIATHAN; 

or, the Matter, Forme, and Power of a Commonwealth. A New 

Reprint With a facsimile of the original fine engraved Title. 

Medium 8vo. cloth, I2s, 6d, 
A small edition of 260 copies onlj, on Dutch hand-made paper, 

medium Sro. ISs, 
Students' Edition, crown 8vo. doth Ss, 6d, [Just pMisked. 

•In matterB of repxinta, such as ihis is, it is always well to retain as much as possible 
the (M spelling, and the old form of printing. By this means we are constantly 
raaladed that we are reading a seventeenth century ^ter, and not a nineteenth : and 
hraoe students wiU apply more checks to their prooen of reasoning than they might be 
iaoHBed to do if the book were printed in modem form. This is, we are glad to say, 
i4>p]ioable to the present excellent reprint, which is issned in old q)elling, and contains 
In the margin the figures of the pagination of the first edition.' 

The Antiquart, October 1881. 

'We hare reoeired from Mr. James Thornton, of Oxford, an excellent reprint of 
Hobbes's ** LeTiathan.'* The book is one which is not always easy to obtain ; and a aatis- 
faotovy reprint at a reasonable price may do more to advanoe the knowledge of Hobbei^s 
phUoBophy than one of the condensed handbooks whioh are now extensivdy popniar.* 

WnmiNSTEB BsviBW, Jammeuy 1889. 

THE ELEMENTS OF LAW, NATURAL AND POLITIC 
Bj Thomas Hobbbs, of Malmesburj. The first complete and correct 
Edition, with a Pre&ce and Critical Notes, hj Fkbdinamd Jobniobs, 
Ph.D. To which are subjoined selected pieces of unprinted MBS. 
of Thomas Hobbbs. [In the press ; ready in October, 

BEHEMOTH; or, The LONG PARLIAMENT. By Thomas 
Hobbbs, of Malmesburj. For the first time Edited after the 
Original MS., with many Additions and Corrections. By Fbrdin and 
JoENiOES, Ph.D. ^ [In the press. 

REMARKS on the USE and ABUSE of SOME POLITICAL 

TERMS. By the late Right Hon. Sir Gbosob CoBmEWAix Lbwis, 
Bart., sometime Student of Christ Church, Oxford. A New Edition, 
with Notes and Appendix. By Sir Roland Kntybt WiIiSON, Bart, 
M.A., Barrister-at-Law ; Reader in Indian Law, and late Fellow 
of King's College, Cambridge ; Author of • History of Modem 
English Law.* Crown 8vo. 6«. 

An ESSAY on the GOVERNMENT of DEPENDENCIES. By 

the late Right Hon. Sir Geobgb Cobnbwall Lbwts, Bart., sometime 
Student of Christ Church, Oxford. A New Reprint. [In the press, 

QUESTIONS and EXERCISES in POLITICAL ECONOMY, 

with References to Adam Smith, Ricaido, John Stuart Mill, Fawcett, 
Thorold Rogers, Bonamy Price, Twiss, Senior, Macleod, and others. 
Adapted to the Oxford Past and Honour and the Cambridge Ordinary 
B. A. Examinations. Arranged and edited by W. P. Em^ton, M.A., 
D.C.L., Christ Church, Oxford. Crown 8yo. cloth, 3s. drf. 

MONTENEGRO : being the Stanhope Prize Essay for 1884. By 
William Carr, Commoner of Uniyersity College, Oxford. 8to. 
paper covers (106 pages), 2s, 6d. [Just published. 



JAMES THORMTO/V, 33 d 41 HIGH STREET, OXFORD. 



kiW, BISTORT, AND POLITICAL PHILOSOPHY- 

^r^ ecmUnwd. 

t ^- 

^Bb abridgment of ADAM SMITH'S INQUIRY into the 

^■^ SATUKE iind CAUSIiri of tlip WEALTH oC NATIONS. Bj 

^P W. P. Ekkbton, M.A„ D.CL. CioB-n 8vo. clolli, 6*. 

^^ ThU work (basod on Jtreraiih Joyte'e Aljridgment) originnUj aapMief 

in tvu parts and is nov republished aft^r cniefal revisioa, with Additional 

Notea. AppendiccB, and a Complole Indai, 

The above c&n be had in two Parts. Fact I. Books L and II. 3(. 6d. 

Part II. Books UI., IV. and V. 3». 6d. 
OUTLINES of JURISPRUDENCE. For the Use of Sludcmts. 
Bjf B. It, WiSB, B.A., iaifl Scholar of Qneen's College, Oifoid ; 
Oiford Uobden Prizenum, IST8. Croyta 8vo. dolh, Ci, 
This book Ja intonded to be acritiral and eiplnnatorj commentatj npon 
the Jurispradenee teit -books in conimoD uie ; and it endeaTourB to preuDt 
a ptKiKB and coherent view of all Ibc topics upon which theee touch. 
• Tlic ilodepi of JQtisiimdpnw will wrWliilj- ftiid tl^e wnrk rairgwtlvQ Mid bclpfuL" 

OUTLINES of ENGLISH CONSTITUTIONAL HISTORY. 

B; BunTFFn CoHSTABLB I^KOTTowH, Al.A., tiite Soliolar of New 
College. Oifucd. Crawn Svo. elotb, 3i. 6d, 
Tbe object of this book is to aiisiBi beginners in reading Constitutional 

BiiUJi7 b; arranging in order outlious of t)ui growth of Ihe most impurUuit 

lustitutions. 

An ANALYSIS of the ENGLISH LAW of REAL PRO- 
PERTY, chiefly from Blutkslonp's CommonUry. with Tables »nd 
lodiiieH. By GuBuuN CiMT-BELL. M..\,. Autbor i)f ' Ao AnalvBia of 

^AnEitiD's Lectures on Jurisprudence.' and of 'A Compendium of 
Roman Law.' Crown Sro. clutli, Si. 6d. 
ANALYSIS of JUSTINIAN'S INSTITUTES of ROMAN 
LAW, with Tablea. [In pre/vrntiim. 

A CHRONOLOGICAL SUMMARY of the CHIEF REAL 

PROPERTY STATUTES, with thoir morp importaQt ProviBions. 
For the Use of Law Sludeiits. By P. F. Auibkd, M A., D.CL. 
Crown Svo. Is. 
ELEMENTARY QUESTIONS on the LAW of PROPERTY, 

KKAL and PERSONAL. Bupplemenlod by Advanced Quoetiuns on 
llic Law of Contracts. With Copious References Chroughont, tad 
an Indfi of Ix'gBl TeriDB. Crown Svo. cloth, 3», 6d. 

ITIie SPECIAL STATUTES required by Candidates for Ihe School 
■ of Jurisprudeni* at Oxford. Fep. Svo. neweil, 2». 6rf. With brief 

r Notes and Tr.inslalions by a B.C.L. Cloth, lu. 




OXFORD STUDY GUIDES. 

A SERIES OF HANDBOOKS TO EXAMINATIONS. 

Edited bt F. S. PULLING, M.A., Exeter College. 



Tn object of this Series is to gmde Stadtots in their reading 
for the different examinations. The amount of time wasted at 
present, simply through ignorance of the way to read, is so great 
that the Editor and Authors feel convinced of the necessity for 
some such handbooks, and they trust that these Guides will at 
least do something to prevent in the future the misapplication 
of ao much industry. 

Each volume will be confined to one branch of study, and 
will include an account of the various Scholarships and Prizes 
oflfored by the University or the Colleges in its department ; and 
will be undertaken by a writer whose experience qualifies him to 
speak with authority on the subject. 

The books will contain extracts from the University Statutes 
relating to the Examinations, with an attempt to explain them as 
they exist, and advice as to what to read and how to read ; how 
to prepare subjects for examination, and how to answer papers ; 
a few specimen questions, extracts from the Regulations of the 
Board of Studies, and a list of books. 



THEOLOGY. By the Rev. F. H. Woods, B.D., Fellow of St. John's 
College. Crown Svo. cloth, 2s, 6d. 

ENTRANCE CLASSICAL SCHOLARSHIPS. By S. H. Jetbs, M.A.. 
Lecturer in Classics at University College. Ciown Svo. cloth, 2s. 6<L 

* It Ib quite refreshing to find a guide to an examination that so thofoughly diaoonngM 
Oram.'— School Guardian, June SO, 1881. 

* This 1b a smart book, and a useful oomment on the present mrthod of awarding scholar- 
ships. There is a certain frank cynicism in much of the advice, as when Mr. Jktkb remarks, 

It is no good wearing out your trousers in a study chair, if yon do not set your faniu (o 
arork ; " or that it '* ia quite uselera to play at hide- and seek with examiners who are famDitf 
with erery turn and twist in the game ; " and there seems little doubt that a clever boy, 
coached by him on his method, would get a scholarBhip/— Spxctatdr, Aug. 37, 1881. 

* Mr. Jeyes has provided parents and teachers with an excellent manual by which to 

guide their sons or pupils in preparing for University Scholarships He gives direotiou 

as to the best way of preparing for the different sorts of papers and also for the best 

mj of tackling with the paper when confronted with it in actual examination. The 

obMryations are of the most practical kind The book is weU done, and ought to be 

nsefuL'— Thk Acadkmv, June 18, 1881. 
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■ OXFORD STUDY GUIDES-«>»(""«rf. 

HONOUR CLASSICAL MODERATIONS. Bj L. K. FlllHKL^ H.A, 

FeUuw of Ei«t*r CollogB. Crown 8vo. cloUi, 3j. 6i 
■11 it full o( meln! uid Kholirly luggrsiiona which many hBrtmidlPB man Hill ba 
to takcB up w utoouiks tbemgetat Uuti liir aDd tu rudto tin b«l'«]Tuita;e.' 

SLUOUL QUARDIAN, IfoaeaUftT 4, IBBl. 

LITERS HUMANIORES. By E, B. Iwiii-Mi:-LUB, M.A., New College. 

Hk)DERN HISTORY. By F. S. Fdlliho, M.A., Exeter Cullege. tVOl 
^^ be publuhtd ^u lOon lu poiiAlt ajier Ikl Btw leAcTiu u finally taTtetUmad, 

NATURAL SCIENCE. By E. B. PonLToif, M.A., Keble College. 



I 



JUKI 

IASl 



By W. F. Ekehtok, U.A. 

[/a prfparation. 



AEITHMETIC. 



Jiist pablinlieJ, 
IITHHETIC for SCHOOLS. Based on prioeiplBi of Caum uid 
Eflbct. By the Ber. FaianuicE Spaoks, U.A., Mathematical 
Ua«tvr, the High Scbool, Plymouth, and lut« Loelurcr of WorcMtcr 
College^ Oxford, Crovni Bro, cloth (4IS pngeii), it, Sd, 

—^ . . . __it tha pFivant Tork will to foqnd 

u Intani juffidButlj dlMlDcUTa uid nlulile U> nmat iU mvst*faB*- 
Ttw cbid aim ol lbs work b M pine* promlDtatlj baton tb* itodaul tb4 twt that 
tte pflliotvLaof ' fame azi4 aflfict ' li m applioabla to Aiithmalicu tootLeiHlaDna,and 
Dwt by workUis od thli ptu ba maj obtala hia rauln ia ahoul ball (bl Uma nqalnd 
hf olbtf mnbo^ la aacb dlTldnn of Uw nbjeM tUi la ihawn bjr a tf ploal uanpla 
workad «Dt In fuU,ftiUinrod bj ampla anndaia, with examliiallon piveBal ngolar 

InMrala. Tba mon onnpln parta of trmMmm ar-" -— ' — '- — '--— ' ■ ' 

Uiat tba npU may naob aa euljr aa iXMibIa Uia mi 
arUttaHtlo of nnUoUT Ufa. Tha iocallgd 'laTanerulaa' an learnt at 
tha 'dltiM nlaa,' aod thoa tfaa diUknlliH et pnpsitlaii vhollr dli 
■ ifcellM id qoeatloaa Ht b; tha LtclToirttli^ CJ'il GarrlBe, and A 
Bat<la,aDd otbet Hliuatlanal bodln, taw been plaMd at tha end otib 

The AiiBWBBa lo the iibore nre pnbHfiheii ia b SBtBrate form, 

_ JAKtS THOHNTON, 33 S t1 HIGH STREET, OXFORD. 
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CLASSICS AND TRANSLATIONS. 



The NICOMACHEAN ETHICS of ARISTOTLE. Books L-IV. 
and Book X. Chap. 6 to 9, being the portion leonired in the Oxford 
Pass School, with Notes, &c for the use of Passmen. By E. L. 
Hawkins, MA., late Postmaster of Merton College. Demy 8to. 
cloth, 8«. 6d. Interleaved with writing paper, 10s. 6d, 

The NICOMACHEAN ETHICS of ARISTOTLE. A New 

Translation, with an Introduction, a Marginal Analysis, and Ex- 
planatory Notes. By Rev. D. P. Chasb, D. D., Fellow of Oriel College, 
and Principal of St. Mary Hall, Oxford. Foiirth Edition, revised. 
Crown 8va cloth, 4s. 6d. 

The ELEMENTS of ARISTOTLE'S LOGIC, following the order 
of Trendelenburg, with Introduction, English translation, and 
Notes. B^ Thomas Casb, MA., Tutor of Corpus Christ! College, 
and sometime Fellow of Brasenose College. [Preparing. 

ARISTOTLE'S ORGANON : Translations from the Organon of 
Aristotle, comprising those Sections of Mr. Magrath's Selections 
required for Honour Moderations. By W. Smith, B. A. New College, 
and Alan G. Scmmsb Gibson, M.A., late Scholar of Corpus Christi 
College Oxford. Crown 8vo. 2s. 6d. 

The POETICS of ARISTOTLE. The text after Vahlen, with an 
Introduction, a New Translation, Explanatory and Critical Notes, 
and an Appendix on the Greek Drama. [/n preparati&n. 

DEMOSTHENES on the CROWN. The Text after Baiter. With 
an Introdaction, a New Translation, Notes and Indices. By 
FRAKas P. Simpson, BA., Balliol College, Craven Scholar, 1877. 
Demy 8yo. cloth, 10s. 6d, 

7boh the PivTACK — Several of the Notes— which I have tried to make as oondie 
as poesible— may appear nnneceasary to a scholar ; but they have been inserted for tht 
practical reason that the obstacles they should remoTe have been felt t>y some of the 
many pupils with whom I have read this speech. 

The main difBculty which Demosthenes presents to the student lies in tho dose 
logical oonncNction of his arguments ; and most comimentariee consist largely of translft- 
tion or paraphase. Paraphase is dangerous, as it may lead a noTice to a belief that ht 
quite understands a piece of Latin or Greek, when he is some way from doing so. I 
haye, therefore, taken the bull by the horns, and have given a conthiuous rendering, u 
close as I could decently make it. Its aim is purely commentatorial— to save its weight 
in notes. It is intended to show what Demosthenes said, but not how well he «dd it. 
And, I may say, I believe that every lecturer and tutor in Oxford will admit that an 
undergraduate, or sixth-form boy, cannot get full value out of reading the De Corona 
without such help. 

In Introduction I. will be found a sketch of Athenian history, as far as Is cecesBsry 
for the thorough undeistaoding of this Oration. In Introduction 11. a precis of the 
oration of Aeschines, as well as that of DcmostLenes, is prefixed to a brief analysis of 
the two speeches considered as an attack and a defence. 

» — - 
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CLASSICS AND TRANSLATIONS— ^o"'>n«.d. 



EXTRACTS FROM LETTXna AXD I 

X tiiuiti fer ]Diir iinweutkin eof] «l Kt. Elmfuo'i (dJIlon of thir 
I CHom, whlcTr I baTC do iloabt wlU le gr^uftUlT iu.i»pt«d bf 
n utd tlic alDCU«t lull;.'— Ptot. Blacoi. 

■l(n« And Uk^Lj to be ol grut oic. I notice with pltwium 

mtotatlonj md idltUw m MciUj mnwlwl. PomIUj' 

IbavBlgMbaft UUloaonbHdm la lb* tnaalaUoD wttbeut ncnlr puaptandng ; 
bBl Ifela k ao dooM tnr dUBcidt to do occjit st the c«t ol aim iioUi. uid 1 brllno 
yaa an qniM flgbt to — — — j-i-j boUb, vUob tend now to overli; uiil lAnce Uie 
•a«(< Iba dMdoi.'— e, H. Bdtibu, Aq., riDov at Dulnnlty Collt«e. OitoM, ud 
fiiftMiil td GRCk In Ue UnlTaltj of EdUbniih. 

■ I kan mida dm ot It lor the 1>« two of a room ol iKtota on the ipMoh Mtli 
pnto Id mrBlIi ■Bd I liilBk " I* ■'kclr lo tw ■ppredued.' 

It^T. T. L. VLHUav. Fdlmr of Bear Oiillac*i OitmA. 
'Tlaimiia 1 imllliilj Ti br mj oHfo].' 

A. SmswicK, Baq^ Fallow ot Corpua Oliriatl Csllaaa, OilecU. 

Vuu nod e la ol rood ac^Lolonbip ^ri'l ereipvU.' 

A. T. Babtoi, laq^ Padow ol Fembnika CoUata, Oxftitd. 
' lU OkiVDeB And feoonrACT will ntAka It Tarr utfo] formuij vtodeDla.' 

Bar. W. W. Uruit. Uncatn CoUan OtforiL 
'OMortan bat sAiauta ttvt 1 Iutc ilnAdirlMk^ At abow IbAt ilalkBU pdIdU 
feCM k*Bi emridend and coausflD Inpt aroldad. Tba Alatnct ot Iba ipHcti of 
jaKhtaaa k mi atpadaSj aietol /eAtim, And lo b Um cnriotu iadts.' 

Bar. J. H. Kucg. Fellow ADdTBtor, Driri CoOaB*, Oitotd. 



I 



I 



'IIWTtnAd Mi. Blmpaon'i " Da CoroBA' with fraal iDtoat. 

■ MM OMDi to b* Alike Admlnble. ADd to toinbh tbt atadi 

tommrj hir fAlalnf a KliolArlr kuowtodge of thia DAatatwlaea of Qraek onton. 

Bn. I/. H. lisaxH-. M.^ lata Hod VwUi oT M. Bm'E 

ADd fonnoij FbUow ot Qottn'i CoOcga. 



fnt o(U« p*^. Of thn traiulaliDn. Mr. Slinpwm lu 
It ihU aim laJBl^ attained. 1 



a Inportbis A uat w 



, >a oDliMinr paaoAB t 

*ia Btflnt only dUloiiK. Tlia , . 

I read, and ulfbt ooacalnMj ba tpakaa ; *hU* tb 
Dta hlnla bj uaaiiluff daaalj bow tba itmetai* o 



MiMnr. bat gl*« Is ibon eomioia 
■^57-SrKUToa, CVIutn- 1. liM. 



tba AppnaUUoD a( Gtvck 
iilUb, And •■ far remotad 



__, - _, -^, „. — kp wbicb tr 

N, at Ibeli balnc--Bk«t aomiaiialjr afcnL TUa M 

■Mm Mm- Th/aoT 
&W •" fiV A» alwi . . 

awt>«itli««b«Tilnn)iar«_. . , _. 

Hr.8U»«ebAan»ltbla*peai!b.. . . "Tnirtir " m iii jliaiiiitilifij li i iiiiiiiMMi 
""- ~ -t- -.. ..>_.._....__ _ _ Oo«rtB»an« 



b« tt aJTai Uia atodent, bm tM 
ncoMi^ and br tba moat part 



n fatt >V,<0De of Iba hw |a 
iolt-'lnUi 



onbjjwlw 
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I Tie PHILIPPIC ORATIONS of CICERO. A !I«w Tnn«Uti«b I 
Bj iho Rsv. JoHx IticHisD Kiiro. M.A- Fellow and Tator of Oild % 
Coilegt. Oxford. Crowo Sva. ctath, U. 6d. 

■ TlK muliiiloa to boclblc wi Bseai, uid, id lu ■• m liiT« vmpmtti It WtUi lb* 
ICtnsI, wcantf.*— Athi)I.S1t1i. Ok. 1, iSn. 

■The tmulntloa to BTldaottj tki wDck ■>( ■ oamptMnt wbolu Wbo It tKJCod tU 

I The FIRST and SECOND PHILIPPIC ORATIONS of 
CICERO. A New TtBaslatioo. Bj ihe Kev, J, R. Kiaft, M.A. 

Fuutlh Edition. Orunn Bvo. I». 6d. 

\ The FIRST FOUR PHILIPPIC ORATIONS (rf ClCERa 

A K*w Transliition. By the Rev. J. E. Kiso, M.A. Crown Sfo. 

FThe SPEECH of CICERO for CLUENTIUS. Tnndftted i 

Ragliah. Willi KQ IiitroductiQD Bud Koiea. B; W. PsTuan. ILA., 
late echolM- of CurwiH CliriBU Collets. Oxford ; Priiici^ aniJ 
I*rof>rHor of CIoBsics. Utiiversit7 Culli^, Dandle ; lata Assistant lo I 
ihe PtofexHir of BumaDiCj io ihe Vuiitniij of Edinburgh, I 
Crown Svi). clutli, 3«. SJ. 
s ban goat arcr tbt msilitiro vlih lome can u>d we Iwn famd II of OBtlontt I 
«», It aBj ifluni •cboUr ith ukei Nlclmbi'i advice >1ioot bxndaUi 
I, h» CfmM IMtfi d/* bntCtfT tbui OPUipKi-r his awn with tAli Ter^ao tjcEtm ti* 
_. .. jwialiiio iL. Tilt inuidMlou 1« uot ojily aocnitce. tnt fl ■bomulfl In as 
LacboUrtj rwidoclDgiaf Bwkaunl latin tuiomi.'— Glasoow Hamu, Stfibmtir 1, 

■ TtiU to ■ Blind and fchokrlr pleu at work The mrioo )■ fdtbftil • 



I tustag OB/lai/ Ulml hoili t)it IninduclUin Hd Uir 'nuutatlon win |ini**ir_. 

- --.^ gaUei to tbs joodb i>tiiileiii For tUe man ailTuoed Hlialu Uie cbist 



, ThtmiotlbMhwl 



nluabto doUs with wblcb Prat. KettlHhip hu «atcli(4 

ul tbe OilDid Prolnsar of latbi.' 

The AcjinaiiY, Jtm. 17. IKO. 

The LETTERS of CICERO «fter the DEATH of C£SAR sL 
Lrina Part V. of Mr. W.uwjn^s Selsciion, A Sew TKuialation byj 
r^. H. Jeye?, M.A., L.'ctiirer in Clatsifa at UoiTenily College," 
Oifiu^. Crown 8to. dolh, 2t. eJ. [Jv*t puMititd. 

• TliRn )• innefa u pnlie la the tniulabon ; ntail; etrrj UMM iniiila^ Mii 
ilktuM iind (nfgKtivg capiwiDni wlitob will be nachU lo •todeuu..... JIt. 3« 
m ihSHigKKtiSdIIIatbemiiiiagHiieiitof word!.'— OxrtinoMiainin. J^ — * "~* 
■ Tile vatk Ir Intrndeil Cor th> luasl candldala (of Clantoal lI<>T>cirir> Id 



1BR Chat ihe wail 



new Prote Tfiinelalion,^ 



^HLIVY'S HISTORY of ROME. Tho Fifth, Sixth, and Seventh Booka. 
^^■^ A Lileral Translation from Lbe Text of Madvio, vhh lliRloikaX 

^^Ki Introduction 9, Summarj to ruch Book, and Explaoator; Not«s. Bj 

^H a Fitat ClassmaD. CrowD Svo. U. 6d. 

l 



CLASSICS AND TRANSLATIOKS-^'«''V,me<i. 



HECUBA of EURIPIDES. N'ewlj IransUlfd into Engliah 
Proae by A. S, WALPut^, M.A.. Into Scholar of Worcester College, 
Oifoid; Joint Editor of the Greek Text. [In tie prett. 



:E satires of IUVENAL. a new English TtSMlaUon, with 
an Intioduction and Miirgianl Anjilysis and Motes. By S. H. Jbtbs, 
M.A., lato Lecturer in CIobbics at Universilj CoUege, Oxford. 
Crown 8to. cloth, 3i. 6/1, [i/uif Tfody. 



SYNOPSIS of LIWS HISTORY of the SECOND FUNIC 
WAB, Books XXl.-XXIV. With AppsadiceH. Notes, Mapa, imd 
FUns. By J. B, WoBCKsTBe, M.A. Second Edition. Fep. 8to. 
cloth, 2s. Gd. 



A SYNOPSIS wid SUMMARY of the REPUBLIC of PLATO. 

With a Prefatory Excursus upon the Platonic Philosophy, and Short 
Notes, By Geokoe Wru-iiM Gb«t, M,A., Tutor of Keble College, 
1 Oxford. {Preparing. 

VLUTARCH'S LIVES of the GRACCHI. Translated from the 
r Text of Sinlenis, with Intnuloctinn. Marginal Analysis, and 

AppenJicsB. By W. W. Miksha-I-l, B.A., lata Scholar of H<Ttford 
College. Crown Svo, piipor covers, Ij. Grf., or cloth, 2*. 

A SYNOPSIS and SUMMARY of the ANNALS of TACITUS. 

Books I.- VI. With Introduction, Notes, and Indexes. By O. W. 
G«»T, M.A., Tutor of Keblo College, Oxford. Crown Svo. cloth, 3j. td. 
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